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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts. :

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each
is revised and reissued periodically. ’

Where ratingé or specifications differ fromthose published in the preceding edition they
are pointed out by arrows. Where application information is given it is advisory and does
not form part of the product specification.

If you need confirmation that the published data about any of our products are the latest
available, please contact our representative. He is at your service and will be glad to
.answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or
completeness; its publication.conveys no licence under any patent or other right, nor
does the publisher assume liability for any consequence of its use; specifications and
availability of goods mentioned in it are subject to change without notice: it is not to be
reproduced in any way, in whole or in part without the written consent of the publisher. .
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ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part1a

Part 1b

Part 2

Part 3

Part 4
Part 5a
Part 5b

Part 6

Part 7

Part 8

Part 9

Transmmmg tubes for commumcatuon

December 1975

and Tubes for r.f. heating Types PE05/25 ~ - TBW15/125

Transmitting tubes for communication
Tubes for r.f. heating
Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for microwave heating
Klystrons

Travelling-wave tubes

Special Quaiity tubes;

" Miscellaneous devices

Receiving tubes
Cathode-ray tubes
Camera tubes; lmage intensifier tubes

érqductos for nuclear téchnology

Channel electron multiplieré
Geiger-Mueller tubes
Neutron tubes

Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes
Trigger tubes ‘
Switching diodes

TV Picture tubes

Photomultiplier tubes
Phototubes (diodes)

August 1976

January 1976

May 1976

Diodes

Triodes

T-R Switches

Microwave semiconductor devices
Isolators = circulators

January 1975

March 1975
August 1975
May 1975

July 1975

August 1975

Thyratrons

Ignitrons -
Industrial rectifying tubes
High-voltage rectifying tubes

October 1975
" June 1976
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a

Part 1b

Part 2
~ Part3

"Part 4a

Part 4b

Part 5a

Part 6

Rectifier diodes, thyristors, triacs

Rectifier dicdes
Voltage regulator diodes (>1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low-frequency transistors

High-frequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Devices for optoelectronics

Photosensitive diodes and transistors
Light emitting diodes
Displays

Professional analogue integrated circuits

March 1976
Rectifier stacks
Thyristors
Triacs
October 1975

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuner diodes
December 1975
April 1976

June 1976

Dual transistors

Microminiature devices for
thick- and thin-film circuits
July 1976

Photocouplers
Infrared sensitive devices
Photoconductive devices

November 1976

N.B. Consumer circuits will be iséued in part 5b

Digital integrated circuits

LOCMOS HE family
GZ family

May 1976

November 1976



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

Part 2a

Part 2b

Part 3

Part 4a

Part 4b
Part5

Part 6

Part?7

Part 8
Part 9

* Part10

Functional units, Input/output devices,
Peripheral devices

November 1975

High noise immunity logic FZ /30-Series Circuit blocks 90-Series

Circuit blocks 40-Series and CSA70
Countetr modules 50-Series

‘NORbits 60-Series, 61-Series

Resistors

Fixed resistors ~
Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Capacitors

Electrolytic and solid capacitors

Paper capacitors and film capacitors .

Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners and aerial input
assemblies '

Soft ferrites

Ferrites for radio, audio and television

Beads and chokes

Piezoelectric ceramics, Permanent magnet materials

* Ferrite core memory products

Ferroxcube memory cores
Matrix planes and stacks

Electric motors and accessories

Small synchronous motors
Stepper motors

Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Variable mains transformers
Piezoelectric quartz devices

Connectors

‘October 1976

Input/output devices

Hybrid integrated circuits
Peripheral devices

February 1976

- Negative temperature coefficient

thermistors (NTC)
Positive temperature coefficient
thermistors (PTC)

Test switches

April 1976

Ceramic capacitors
Variable capacitors

February 1975

Components. for black and white
television
Components for colour television

October 1976

Ferroxcubepotcores and square cores
Ferroxcube transformer cores

May 1975
July 1975

Core memory systems

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975
March 1976
November 1975.
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PREFACE

PREFACE TO DATA OF INTEGRATED CIRCUITS

1. General
The published data comprise particulars needed by designers of equipment in
which integrated circuits are to be incorporated, and criteria on which to base
acceptance testing of such circuits. For ease of reference, the data on each cir-
cuit are grouped according to the several headings discussed below.
The limiting values quoted under the headings Characteristics and Package Out-
line may be taken as references for acceptance testing.
Values cited as typical are given for information only.
For an explanation of the type designation code, see the section Type Designation.
For an explanation of the letter symbols used in designating terminals and per-
formance of integrated circuits, and the electrical and logic quantities pertaining
to them, see the section Letter Symbols. '

2. Quick Reference Data

S

The main properties of the integrated circuit summarized for quick reference

. Ratings

Ratings .are limits beyond which the serviceability of the integrated circuit may
be impaired. The ratings given here are in accordance with the Absolute Maxi-
mum System as defined in publication no. 134 of the International Electrical Com-
mission; for further details see item 2 of the section Rating Systems.

If a circuit is used under the conditions set forthinthe sections Characteristics
and Additional System Design Data, its operation within the ratings is ensured,

Circuit diagram

Circuit diagrams and logic symbols are given to illustrate the circuit function.
The diagrams show only essential elements, parasitic elements due to the method
of manufacture normally being omitted, The manufacturer reserves the right to
make minor changes to improve manufacturability.

. System Design Data and Additional System Design Data

System Design Data normally derived from the Characteristics and based on
worst-case assumptions as totemperature, loading and supply voltage, are quoted
for the guidance of equipment designers. Supplementary information derived from
measurements on large production samples may be given under Additional Sys-
tem Design Data.

October 1968 ’ 1



PREFACE

6.

Application information

Under this heading, practical circuit connections and the resulting performance
are described. Care has been taken to ensure the accuracy and completeness of
the information given, but no 11ab111ty therefor is assumed, nor is licence under
any patent implied.

. Characteristics

Characteristics are measurable properties of the integrated circuit described.

" Under a specific set of test conditions compliance with limit values given under

8.

Ne]

this heading establishes the specified performance of the circuit; this can be
used as a criterion for acceptance testing. -

Values cited as typical are given for information only and are not subject to any
form of guarantee.

Logic symbols (digital circuits)

Graphical logic symbols accord with MIL standard 806B.
Supplementary drawings correlate logic functions with pin locations as a help to
laying out printed circuit boards.

Outline drawing and pin 1 identification

Dimensional drawings indicate the pin numbering of circuit packages.

Dual in-line packages have a notch at one end to identify pin 1.

Take care not to mistake adventitious moulding marks for thepin 1 1dent1flcat10n.
Flat packs identify pin 1by a small projection on the pin itself and/orby a dot on
the body of the package. )

Metal can encapsulations identify pin 1 by a tab on the rim of the can.

| r October 1968
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

The type number consists of three letters followed by a four digit serial number (some-
times augmented by a version letter).

First two letters:

Family circuits

The first two letters identify the family.

Solitary circuits

The first letter identifies the circuit as:

S-digital
T-analogue
U-mixed analogue/digital

The second letter has no special significance.
The third letter  indicates the operating ambient temperature range or another significant
characteristic. Letters B to F stand for the following temperature ranges: 1)

B: 0to+70 ©C
C: -55to+125 °C
D: -25to+70 ©OC
E: -25to+85 ©C
F: -40to+85 °C

When no temperature range is specified, the third letter is A. Other third letters identify
special family versions or treatments (e.g. radiation hardened).

The serial number following the three letters may be either a 4-digit number or a pro-
prietary type designation comprising a combination of letters and digits. Proprietary
type designations consisting of less than 4 characters are extended to 4 by putting zeros
(0) before them.,

1) If a circuit is published for a wider temperature range, but does not qualify for
another classification, the letter designating the nearest narrower temperature range
is used.

April 1973 “ , ‘ ” 1
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PACKAGE OUTLINES

PLAST'C 8-LEAD DUAL IN-LINE (SOT-97) A Dimensions in mm

° - 10 max > <—— 8,25 max —»
5 -
= —
= |
£ 42
g - m’GX
t y 0.45
3 - - - - min
4 N L Bl
34 053 407
29 ! 1 6x |l 0o |
ol e g
|
-»1 15|<—>|+—->I<———>I !
max 76 7273505
—>]1'2|<—
@ Positional accuracy.
8 5 top view M Maximum Material Condition.
—— —} - - A) Centre-lines of all leads are
within £0,127 mm of the nominal
4 L position shown; in the worst
) case, the spacing between any
two leads may deviate from
- nominal by * 0, 254 mm.

B) Lead spacing tolerances apply
from seating plane to the line
indicated.

SOLDERING

1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds;
if between 300 °C and 400 °C, for not more than 5 seconds.

2. By dip or wave
260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit.

3. Repairing soldered joints

The same precautions and limits apply as in (1) above. ‘

November 1976




PACKAGE OUTLINES

PLASTIC 16-LEAD DUALIN-LINE ~ Dimensions in mm

22 max <«—— 8,25max. ———
@ . -
c
o
Q
o
£
%
n

7|6 72550416
1,2 |
% 15 1 13 12 1 10 9 & Positional accuracy.
1 } _ ) M) Maximum Material Condition.
A) Centre-lines of all leads are
! z 3 4 S 5 7 8 within £ 0,127 mm of the nominal

position shown; in the worst
T -~ case, the spacing between any
top view two leads may deviate from
' : . nominal by 0, 254 mm. .

B) Lead spacing tolerances apply
from seating plane to the 11ne

indicated.
SOLDERING
1. By hand

2.

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than lO seconds;
if between 300 °C and 400 °C, for not more than 5 seconds.

By dip or wave

260 °C is the maximum allowable temperature of the solder; it must not be in con-'
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds. ’

The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may -be necessary immediately after soldering
to keep the pemperature within the allowable limit.

Repairing soldered joints - L

The same precautions and limits apply as in (1) 'above.

l [ ‘ November 1976




PACKAGE OUTLINES

SO-8 (SOT-96A); PLASTIC 8-LEAD FLAT PACK Dimensions in mm

5,2max’ —————

+——— 5,0max —————» > ;:172‘ <+«—— 4,0max ———»
l [}
1,45
max o
- v
- L— 01351 ! ; ,
0,45 max - [¢]0.25 @) - 6,2max |
> 1,25 = 7268240.2

ST
o1
Sum
-
11111}

top view

& Positional accuracy.

_ M Maximum Material Condition.
5 6 7 8 :

ap=mEm: | -

SOLDERING see last page of this chapter
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PACKAGE OUTLINES

Dimensions in mm

' $0-10; PLASTIC 10-LEAD FLAT PACK

je—5.2max———

6,25 max

1,0
- min +—— 4, 0 max ———»

N A
0,1
0*22 [ min
= - 0,35 0‘19
0,45 max - [¢]0.25 @) - |
6,2 max Po—
-l 1,25 le 977
5 4 3 2 1 top view
@ Positional accuracy.
y
™ Maximum Material Condition.
6 7 8 9 10 ‘

SOLDERING see last page of this chapter

W
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9/6T I2qUBAON

- §O-14; PLASTIC 14-LEAD FLAT PACK

A

8,75 max

1‘5 !
fax 175
v m;:x
> e 0135' S
0,45 max _"
i 125 l=
7 6 5 4 3 2 1 top view
8 9 10 1

12°

13

14

SOLDERING see last page of this chapter.

Dimensions in mm

ma— 5,2 max —————

1,0 -
> min +—— 4 0 max ——»

7273967

& Positional accuracy.

M Maximum Material Condition.
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- PACKAGE OUTLINES

PLAST'C, 14-LEAD (SOT-43) ' Dimensions -in mm
5,6 max [ 4,6 max
— § max > E - 4 max .
4 — 1 =
010 18 . .
05 max '
O O O 1
N j ) ’ 7266978
0 2

«ﬂ]us [:]« +m 1,25 |-

l 09

10,01
|
!

Dimensions in mm

8-LEAD METAL ENVELOPE (TO-99)

0,86 max ) 1;0 max
1

- -
__.___t 1,0

max
3

, Vous
2L ] ’ max

! 4.7 max 'e——- 127 min ——»| 7255199

6 || . ! | l ' November 1976’



PACKAGE OUTLINES

SOLDERING SO-PACKAGES

The Reflow Solder Technique

The preferred technique for mounting miniature components on hybrid thick or thin-film
circuits is reflow soldering. Solder is applied to the required areas on the substrate by
dipping in a solder bath or, more usually, by screen printing a solder paste. Components
are put in place and the solder is reflowed by heating. :
Solder pastes consist of very finely powdered solder and flux suspended in an organic
liquid binder. They are available in various forms depending on the specification of the
" solder and the type of binder used. For hybrid circuit use, a tin-lead solder with 2 to 4%
. silver is recommended. The working temperature of this paste is about 220 to 230 °C
when a mild flux is used.
For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to
105 pm is used for which the emulsion thickness should be about 50 pm. To ensure that
sufficient solder paste is applied to the substrate, the screen aperture should be slightly
larger than the corresponding contact area.
The contact pins are positioned on the substrate, the slight adhesive force of the solder
paste being sufficient to keep them in place. The substrate is heated to the solder working
temperature preferably by means of a controlled hot plate. The soldering process should
be kept as short as possible: 10 to 15 seconds is sufficient to ensure good solder joints
and evaporation of the binder fluid., After .soldering, the substrate must be cleaned of any
remaining flux. '

November 1976 ” ' “ 7






RATING SYSTEMS

RATING SYSTEMS

~ ACCORDING TO ILE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

1.1 Electronic device. An electronic tube or valve, tramsistor or other
semiconductor device.
Note: This definition excludes inductors, capacitors,  resistors and
similar components.

1.2 Characteristic. A characteristic is an inherent and measurable prop-
erty of a device. Such a property may be electrical, mechanical, ther-
mal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may
also be a set of related valﬁes,_ usually shown.in graphical form.

1.3 Bogey electronic device. An electroni¢ device whose characteristics
have the published nominal values for the type. A bogey electronic
device for any particular application can be obtained by considering
only those characteristics which aredirectly related tothe application.

1.4 Rating. A value which establishes either a limiting capability or a
limiting condition for an electronic device. It is determined for spec-
ified values of environment and operation, and may be stated in any
suitable terms.

Note: L1m1t1ng conditions may be either maxima or m1mma

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation.

Note: The rating system indicates the division of responsibility be-
tween the device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not exceed the
ratings.

2. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting ‘values of operating and. environ-
mental conditions applicable to any electronic device of a specified type
as defined by its published data, which should not be exceeded under the
worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment vari-
ations, environmental variations, and the effects of changes in operating
conditions due to variations in the characteristics of the device under con-
sideration and of all other electronic devices in the equipment.

p.t.o.

—
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RATING SYSTEMS

The equipment manufacturer should design so that, initially and through-
out life, no absolute maximum value for the intended service is exceeded
with any device under the worst probable operating conditions with respect
to supply voltage variation, equipment component, variation, equipment
control adjustment, load variations, signal variatien, environmental con-
ditions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment.

3. DESIGN MAXIMUM RATING SYSTEM i . ' ‘

Design maximum ratings are limiting values of operating and environmen-
tal conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under the worst .
probable conditions.

These values are chosen by the device manufacturer toprovide acceptable
serviceability of the device, taking responsibility for the effectsof changes
in operating conditions due tovariations in the characteristics of.the elec-
tronic device under consideration.

The equipment manufacturer should design so that, initially and through-
cout life, no design maximum value for the intended service is exceeded
with a bogey device under the worst probable operating conditions with
respect to supply voltage variation, equipment component variation,vari-
ation in characteristics of.all other devices in the equipment, equipment
control adjustment, load variation, signal variation and environmental
conditions. :

4. DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under normal
conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device in average applications, taking responsibility
for normal changes in operating conditions due to rated supply voltage
variation, equipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions, and variations
in the characteristics of all electronic devices.

.The equipment manufacturer should design so that, initially, no design
centre value for the intended service is exceeded with a bogey electronic
device in equipment operating at the stated normal supply voltage.

7

NOTE

It is common use to apply the Absolute Max1mum System in semlconductor
pubh shed data.

2 . . January 1968



LETTER SYMBOLS

LETTER SYMBOLS \
FOR LINEAR INTEGRATED CIRCUITS

General

The voltages and currents are normally related to the terminals to which they are
applied or at which they appear, Each terminal is indicated by a number, In appro-
priate cases voltages, currents etc, pertinent to one or more ofthe circuit elements
(transistors, diodes) are given in which case symbols are based on the recommenda-
tions as published in I.E.C, Publication 148.

Quantity symbols
1, Instantaneous values of current, voltage and power, which vary with time are
represented by the appropriate lower case letter.

Examples: i, v, p

2, Maximum (peak), average, d.c. and root-mean-square values are represented
by the appropriate upper case letter. )

7

Examples:'I, V, P

Polarity of current and voltage

A current is defined to be positive when its conventional direction of flow is into the
device, '

A voltage is measured with respect to the reference terminal, which is indicated by
the subscripts. Its polarity is defined to be positive when the potential is higher than
that of the reference terminal, .

Subscripts

For currents the number behind the quantity symbol indicates the terminal carrying
the current.
Examples: Iy, ij4

For voltages normally two number subscripts are used, connected by a hyphen,The
first number indicates the terminal at whichthe voltage is measured andthe second
subscript the reference terminal,

Where there is no possibility of confusion the second subscript may be omitted,

Examples: V2-12, v14-2, Vg, vg

November 1971 ‘ : i



LETTER SYMBOLS

To distinguish between maximum (peak), average,d.c.and root-mean-square values
the following subscripts are added: '

For maximum (peak) values : Morm

For average values : AVor av
For root-mean-square values: (RMS) or (rms)
For d.c. values : no additional subscripts

The upper case subscripts indicate total values,

' The lower case subscripts indicate values of varying components:

Examples: 19, Ioav, I(rms), 12(RMS)

If in appropriate cases quantity symbols are pertinent to single elements of a circuit
(transistors or diodes), the normal subscripts for semiconductor devices can be
used.

Examples: Vopo, Vbe, VCES: IC
Vpss, VGs, Ip
List of subscripts:

E, e = Emitter terminal ]
B, b = Base terminal for bipolar transistors,
Substrate for MOS devices '

C, c = ' Collector terminal
D, d = Drain terminal
G, g = Gate terminal
S, s = Source terminal for MOS devices
) Substrate for bipolar transistor circuits
(BR) = Break-down :
M, m = Maximum (peak) value
AV, av = - Average value ’

(RMS), (rms) R.M.S. value

Electrical Parameter Symbols

1. The values of four pole matrix parameters or other resistances, impedances,
admittances, etc., inherent in the device, are represented by the lower case
symbol with appropriate subscript.

Examples: by, zf, Vo, kr

Subscripts for Parameter Symbols

1. The static values of parameters are-indicated by upper case subscripts.
Examples: hgg, b
2. The small signal values of parameters are indicated by lower case subscripts.

Examplés: by, zg

2 ! November 1971



LETTER SYMBOLS

3. The first subscript, in matrix notation identifies the element of the four pole
matrix, '

i (for 11) = input

o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: Vi = hj]j +h Vo
Iy = hely +hyVo

The voltage and current symbols in matrix notation are indicated by a single digit
subscript. . N

The subscript 1 = input; the subscript 2 = output.

The voltages and currents in these equations may be complex quantities.

4. A second subscript is used only for separate circuit elements (e.g. transistors)
to identify the circuit configuration:

e = common emitter
= common base
¢ = common collector

5. If it is necessary to distinguish between real and imaginary parts of the four pole
parameters, the following notation may be used:

Re (hj) etc. ... for the real part
Im (hi) etc. ... for the imaginary part

November 1971 3.



LETTER SYMBOLS

"_LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter symbol} Definition
B Bandwidth
bi, bo Input,respectively output susceptance
Ci, Co Input, respectively output capacitance
CMMR Common-mode rejection ratio
d Distortion
F Noise figure
f l Frequency'
- fe Cut-off frequency
fo Centre frequency, intermediate fi'equency
fm ‘ ‘Mc’)dula'tion frequency
fr Transition frequency
gi» 8o - Input, respectively output conductance
Gp Power gain
Ger Transducer gain
Gy Voltage gain

hg, hyp, hpc, hrg
hg, hep, hee , hge

1 13, I, Igs IE, IDs 1 Ig

i3, J'.B,v iC, iEf iD, iG"iS
Isavs Igav: Icav, Igav

Ism» IgM» oMy 1M

1

Ism* Yom’ lems lem

DC current gain (output voltage held constant)

Small signal current gain (output short-circuited to
a.c.) : :

Total d.c. current

Instantaneous total value of the current
Total average current

Maximum '(p'eak) value of the total current

Maximum (peak) value of the varying component of
the current :

Icgo Collector cut-off current (open emitter)
Ics Collector-substrate leakage current
Ipss Drain cut-off current (source short-circuited to
gate)
4 November 1971



LETTER SYMBOLS

Letter symbol

Definition

IEBO
Ii, Ii
Iio

IO s I
IoMm

Lo-p)

Ito‘t

SVRR

Tamb
Tcase
Tog
V3, V3-4, VBE, VCB
V3, V3-4, VBE: VCB
VBEsat> VCEsat '
V(BRrR)CBO’ Y(BR)CEO?
V(BR)EBO

V(BR)CS

Vesor Vego® VEBO® Ves»

Vi-3

Emitter cut-off current

Input current of a specified circuit
Input offset current

Outpﬁt current of a specified circuit
Peak value of output cﬁrrent ]
Peak to peak value of output current
Total supply current

Small signal voltage gain

Output impedance (see K parameters)
Reverse current transfer ratio
Modulation depth

Input, respectively output power of a specified
circuit

Total power dissipation in the device

Input, respectively output resistance of éspeciﬂed
circuit

Load resistance

Source resistance

Thermal resistance

Supply voltage rejection ratio

Ambient temperature’

Case temperature

Storage temperature

Total value of the voltage (d.c.)

Instantaneous value of the total voltage

Saturation voltagé at specified bottoming conditioﬂs

Breakdown voltagebetween the terminal of the first
subscript and the reference terminal (second sub-
script) when the third terminal is open circuited

Collector to substrate breakdown voltage

Voltage of the terminal indicated with respect to
the reference terminal (second subscript)

November 1971



-LETTER SYMBOLS

| Letter symbol

Definition

Vir Vo

Vi» Y£r Vor Vi
Zi, Zo

n

s 955 P Py

Input, respectively output voltage of a specified cir-
cuit )

Input offset voltage .

‘Input voltage at which limiting starts

Negative supply voltage .

Positive supply véltage

Noise voltage

Input, transfer, 6utpt1t and feedback admittance
Input, respectively output impedance

Efficiency

Phase angle of input, transfer,.output and feed-
back admittance

November 1971
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~ TYPE SELECTION

FREREEE

Amplifiers
TBA221D
TCA220
TCA410A;B; D
TCA520B; D
TCA680; B; D
TDAOQ301D
TDA0324D
TDA0358D
TDAQ741D
TDA(Q748D
TDA1034;B; D
TDA1458D
TDA4250B; D

- op amp

-~ triple op amp

i

voltage follower

-~ op amp

- high slew rate op amp
- op arhp_

- quadruple op amp

- ciual op amp '

- general purpose op amp
- general purpose op amp
- low. noise op amp

- dual op‘amp

- programmable op amp

I
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TBA221D

OPERATIONAL AMPLIFIER

The TBA221D is a silicon monolithic integrated operational amplifier for use at tem-

peratures from ~25 to +85 OC. Special features are:

- no frequency compensation required
- -continuous short-circuit protection
- offset voltage adjustable to zero

- large input voltage range

- low power consumption

- no latch up

TBA221D is equivalent to pA741C, but has better specifiedd.c. parameters and lower noise.

. QUICK REFERENCE DATA
Positive supply voltage vp 15V
Negative supply voltage -VN 15V
Characteristics at Tymp =25 0C
Voltage gain at R}, =2 kQ; Vo =10V Gy typ. 200000
Common mode rejection ratio s CMRR  typ. 90 dB
Differential input resistance ' Rj typ. 2 M@
Output voltage swing at R1, = 10 kQ ’ Vo > 12V
Input voltage range » Vi > $12V

PACKAGE OUTLINE SO-8 (SOT-96A) (plastic 8-lead flat pack) (see general section).

June 1976
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TBA221D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages ,
Positive supply voltage o : Vp max. 20
Negativé supply voltage . ‘ - -VN max., 20
Common mode input voltage 1) . Vi max, t15
Differential input voltage Va-3 max. - *30
Power dissigg tion (see derating curve below)
. Total power d1351pat10n (free air, Tymyp =50 °C) )

mounted on a ceramic substrate (4 cm?2) Peot max. 470

mounted on printed-circuit board (4 cm2) ‘ Prot max. . 310
Qutput short-circuit duration 2) indefinite
Temperatures
Operating ambient temperature :

see derating curve below Tamb 5 -25to +85
Storage temperature } Tstg -65 to +150

500 N 2 ?3979
N )
Prot L on ceramic substrate
(W)
3\
h on printed-circuit board
250
N
YHAN
N
N
QAN
0 0
0 S0 100 Tamp(°C) 150

. mW

rnW

og

oC

1) For supply voltages lessthan +15 V, the absolute maximum:input voltage is equal to

. the supply voltage.
2y Continuous short circuit is allowed to ground or either supply.

.!1\ I
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TBA221D

CIRCUIT DIAGRAM
2
Q—
TRL‘?L —ﬁ{g TR12
+
3 TR1 TR8
RS
3%k0
—Re e
- 500
TR17
TR10 ’—611 TR‘Q— TR20
RG re[] . [re
5kQ 50k 500
o 7265498,
o)
5

I
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TBA221D

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamb = 25 °C unless otherwise specified

Input offset voltage Vio iyp. i nmx
Input offset voltage at Vp = 18 V;

-VN=18V;Vi=%15V - Vio < 8§ mV
Input offset voltage drift AVie  typ. 5 pv/oC
Input bias current - I t<yp. Igg Eﬁ:
Input offset current Iio t<yp. 550 Eﬁ

> 12V

Input voltage range Vi typ +13 V
o C‘ommon mode rejection ratio CMRR t>yp ;(5) g
E Differential input resistance Ry t>yp ) g ’g iﬁg

Power supply voltage rejection ratio PSRR iyp. 138 ' ix//z

Voltage gain at Ry, = 2 k&; Vo = £10 V Gy :yp 238 888

: +

Output voltage swing at Ry, = 2 kQ Vo t>yp :ig z

Output resistance at f = 1 kHz Ro iyp. 128 g

Output short-circuit current Ige typ. 25 mA.

Supply current at I, = 0 Ip.N ‘c<yp. ; ’Z; nmlﬁ :

A.C. gainat f = 1 kHz; Ry, = 2 k@ Gv e oo

Transient response (unity gain; voltage follower)

Vi =20mV; Ry, =2 kQ; C1, = 100 pF

Rise time ) ' typ. 0,25 ps

Overshoot typ. 3 %

Slew rate (unity gain) at Ry, = 2 kQ S typ. 0,6 . V/us
Input noise voltage at f = 1 kHz Va typ. 20 nV/VHz
: at f =30 Hz Vi typ. 25 nV/VHz
Input noise current at f = 1 kHz In typ. 0,15 pA/VHz
at f =30 Hz In typ. 0,6 pA/VHz
4 H “ Tune 1976



- TBA221D

CHARACTERISTICS at Vp = 15 V; =V = 15 V; T, p = =25 to +85 OC unless otherwise

. specified
Voltage gain at Ry, =2 kQ; Vo =210V Gy > 20000
Input offset voltage Vio < 5,5 mV
Input bias current : I; < 0,3 pA
Input offset current Iip, < 0,1 pA
_ Output voltage swing at Ry, =2 kQ Vo > 1,5 Vv

|

TBA221

10kQ
7256590

-~V -Vn

Offset voltage zeroing circuit

Ve .
. 7
2 —
6
3 TBA221 Vo
+

v; I1 E 4 CL RL

-V 7756591
Z 7

"Transient response test circuit

June 1976 . | l ' ' 5



. TBA221D

7269312

T T T 10 7270182
[ 1]
200 Vp=Vy=15V Rj — V. <
Mal Vp=Vy=15V
I; 5
(nA /
4
N /| typ
3
100 |-
Ntyp
N 2
G
0.0 25 50 75 1 °
50 T Cc 100
Tamb S'OC) . umb( !
726331 7269315
125 T
NENREN
35 Tamb=25°C 1
: Gy
Isc (@8l
{mA)
30 100
' -
typ
.25 N LYP,
75
L
- 20
15 . 50 -
25 50 75 10 VprVh(Vl 20
Tumb (°C) . :
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TBA221D

30 7269310 - 726931_
HENEEN T T T T
T IREN
o,
. Tamp=25"C = 4p Vp=Vy=15V
10
(nA) To
(nA) \
typ
20 30
: >
AN
N
20 -
typ
10 N
]
10 ~
1
0 0 l
0 10 Ve:Vn(V) 20 0 25 50 75
Tumb{:’c)
7269308 7269314
60 REEERN S T
REENEE T 11
Tamp=0t0 70°C | || -+ Tamb =0 to 70°C
Vo (p-p} Ri=2k0 P11 2V
v v /.
i / !
40 10
typ
/
7
typ
20 / 5
4
A
/,
yd |
0 0 -
0 10 VpiVhivl 20 0 0 VeV (VI 20
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TBA221D

150

Prot
{mw)

100

108
Gy
10°

104

103

10

107

269307

TTTTT

LITI1

Tamb=25°C T

50

10

VeiVy (V) 20

7263316

Vp=Vy=15V
Tamb=25°C

typ

30
T =TT
vo U L~
V)
typ
20 /
/
10 /
Vp=Vy =15V
Tamb=25°C
0 [ ]
10— 1 Ry (kQ) 10
25 7Z55584
Vo
(mV)
20 A\
90%
15 1
10
5
——+10% ;-' Vo - V=15V
0 r Tam=25°C [}
Ru=2kQ |4
cL=100pF ——
T
-5 INEEE
-4 0 1 2 3
tips)

I l November 1974



TBA221D

L T ot ol o o o X
L 9 [ v € z .
&
: Th o004~
" .
N,
N
‘ AN
0S-
dhy °
HHH 9, 6z=9%7)
ML ASL=NA=<A
ot
816692 0

(o)}
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TBA221D.

7269317
30 T
. NS
il e
Va(p-p) \ amb= T
1 RL=10kQ u
V) \
\
‘ \
20 \\
\typ
\+—
\
\
, \
10
e . \
E‘ N\
\\
0 T~
102 103 T 04 105 f(Hz) 108
100 7270184
CMRR ! , Ve =Vy =15V |[1]]
" dB) ~ ™ Tams=25°C [|[]
; N C=30pF
N
N
75
\\‘
\
N
typ
A
N N
50 N
\\
‘ : LN
25 X
0 L
1 10 102 - 108 104 10% f.(Hz) 108
10

November 1974



TCA220

TRIPLE OPERATIONAL AMPLIFIER

The TCA220 is a monolithic integratedcircuit, consisting of three identical high-
gain amplifiers.

The amplifiers have a differential input stage and an emitter-follower output stage,
which can supply a current up to 100 mA.

The unity-gain frequency with 6 dB/octave compensation is 5 MHz minimum. No
latch-up occurs if the input voltage range is exceeded.

QUICK REFERENCE DATA
Positive supply voltage - Vp nom. - 6 \%
Negative supply voltage A%N nom. 6 \Y
Voltage gain ' Gy typ. 4000
Common mode rejection ratio CMRR typ. 90 dB
Supply voltage rejection ratio SVRR typ. 200 uv/v
Input offset voltage Vio typ. 2 mV
Input offset current Lio typ. 0,2 LA

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
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9L6T dun[

CIRCUIT DIAGRAM

- 1

AMPLIFIER A AMPLIFIER B AMPLIFIER €
15 12 10
o
ao— f 7
R4 R10 R16
D1 Y D4 D5 yos D9 Yo
TR2 TRL TR13 TRIS TR24 TR26
7 Vs
RS +—{ TR20 R31
LN LN
--{:TRH TR22 -—ﬁms
i TR7
1 * 5 8
TRE TR8 TR19 .
20 1—\' 4O 7 0——
TR3 RS RE R12
il v, P
R3 TR10 - TR21 RIS '\Tmz
yo3 Yo7 you
160 ‘—L
[ ) LY
3 1% 13 9

72623211

“ W\YAA o)




TCA220

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Supply voltage Ve-16 max. k .18
Common mode input voltage Vi max. 18
Differential input voltages V-2
V5 4 } max. 5,0
iV8_7
Pin No. 9 voltage Vg-16 max. 0
Currents
Input currents (pins, 1, 2, 4, 5, 7, 8) I 1o
Iy Ig } max. 0,5
17; 1g
Output currents (pins 14, 13, 11) “1143"1133‘111 max. " 100
Bias current (pin 3) I3 max. 5,0
Total power dissipation
750 72623221
Peot
(mW)
N\
N
500
\\
250
\\
N
0
=100 -50 50 Tamb(°C) 100
Temperatures
Storage temperature Tstg -55 to +125
Junction temperature TJ- max. 125

v

v2)

mA

oC

oc

D For a total supply voltage less than 18 V, the absolute maximum input voltage is

equal to the supply voltage.

2) If amplifier C is used, pin 9 must be connected to pin 16.
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' TCA220

Hi:

THERMAL RESISTANCE
From junction to ambient Rep " max. 160 °C/W

CHARACI'ERIST!CS (each amplifier) at Vp =6 V -VN 6V Tamp =25 °c
Ry, = 10 kQ (unless otherw1se specmed)

Volta in at £ Vo = 3,5V Gy typ. 4000
. typ. 2 mV
Input offset voltage at Rg < 200 @ Vio { s 10 mV
. - typ. 1,0 pA
Input bias current . I { = 2,0 p A
Input offset current : Lo . typ. - 0,2 . pA
Common mode rejection ratio at Rg=2 k@ CMRR typ. 90 dB
Input voltage range : ) Vi -4,3 to 45,6 v
Differential input resistance ) Ry > 25 kQ
Supply voltage rejection ratio at Rg=2 k@ SVRR - typ. 200 uv/v
Peak output voltage swing VoM -6to+3,5 V
Total current at Vo = 0; Ry =10 kQ Itot typ. - 1,0  mA
at Vo =0; Ry, = &2 ' Ttot typ. 0,4 mA
. Slew rate (unity-gain) . ‘ : typ: 0,4 V/us
Bias current (all three amplifiers together) I3 > ZOOV, pAl)
Channel separation between amplifiers A andB typ. 94 dBZ) "
between amplifiers AandC ©otyp. 130 ag?)
between amplifiers Band C typ. 110 ds?)
Frequency compensation circuit .
Ve
. |s
Al
TCA220 14

. A
_z_+ (ampl. A)

6 3900 |15 ‘
7266241
J;, 330pF '

1) The voltage at pin 3 is always.2 diode voltages (approx. 1,5 V) above thenegative
supply voltage; if the bias current in obtained from the positive supply voltage a

dropping resistor Rp< Vp - VN - 1,5
200-10-06 .

gives minimum power consumption.

Voa

Vop x Gp, if Gp is the closed loop gain of
oB ‘

2) Channel separation defined as 20 Iog
amplifier B
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TCA410A; TCA410B
TCA410D

VOLTAGE FOLLOWER

The TCA410 is a silicon monolithic intégrated operational amplifiér internally connected

as a voltage follower.
Special features are:

- very low input current;
- continuous short-circuit protection;
- no frequency compensation required

- small package (TO-72 or SOT-95A)

For most applications the TCA410 can beusedasadirect replacement for the LM302 and

1M310. The TCA410D is pin to pin‘compatible withthe TBA221D, when the latter is connected
as a voltage follower.
QUICK REFEi{ENCE DATA
Suppiy voltage range Vp=-VN S5to 18 V
TCA410A TCA410B
TCA410D
Input bias current I typ. 0,5 | 1,5 nA
Input offset voltage Vio typ. 3 mV
Output short-circuit current Ige typ. 10 mA
Output voltage swing at R, = 5 kQ Vo typ. 13,5 'V
Slew rate S typ. 4 V/ps
PACKAGE OUTLINE (for TCA410D see page 2) Dimensions in mm
TCA410A; TCA410B: TO-72
HE L o
1\\{‘5 l 1 :
N 2
) Vous 1=Vq
</, , '
147 o pmax 2=Vp
max v 3=Vj
_— 4=VyN

pin 4 connected to case

|<_‘rr?63x“’l'—— 12,7min ——s| 7266767
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TCA410A; TCA4108

TCA410D

PACKAGE OUTLINE (continued) . Dimensions in mm
TCA410D; SOT-95A (plastic 6-lead flat pack)

E— 5,2max ———»

—— 3. 7Smax———

T}
1) ax 175
4__ vy max
L)
st ]
0,45 max - l 6,2 max — b
- 125 le - ’ 7269299.1
3 2 1 top view
4 5 6

. Not connected

. Input (Vy)

. Negative supply (VN)
. Not connected

. Output (Vo)

. Positive supply (Vp)

O U W N

‘2 || i A II ‘ June 1976.



TCA410A; TCA410B
TCA410D

CIRCUIT DIAGRAM

R1 ljRA [ﬁRS R14

TR1

R2 TR2 ‘—(TRS . TR12
. Jdmb
rs R7 _l_m R &}——\ ‘

V.o TR3 | s
TRL TR7
R6 R10
D2 |
—
¥ Trs '
LN
o1 I TR
: - OVy
7267179.2

1IN
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~ TCA410A; TCA4108B
TCA410D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Positive supply voltage . : Vp max. 18 ' Vv
Negative supply voltage _ . =VN max,  , 18 V
Common mode input voltage ‘ - VN to Vp
Differential input /output voltage o max, 6 V
‘Power dissigation (see derating curve) Ptot max. 250 mW
Temperatures

Operating ambient temperature . - Tamp =—25to +85 OC

Storage temperature . :
metal envelope; TO-72 ‘Tstg ~-65to +125 oC
plastic flat pack; SOT-95A

stg -65to +125 OC
400 ‘ - 1272806
Prot
(mW) - TO-72 with heatsink]
= "y 00 .C/W i
NG L, SOT-95A
200 N N yTO—/z B
NATN
2l
N
0 .
0 50 100 Tamb (°c) 150
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TCA410A; TCA4108B

TCA410D
CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tampb = 25 °C
TCA410A | B | D
Input bias current L t<yp. ?’g l ;’(5) Ig’g m
Input offset voltage ‘ Vio t<yp. lg :z :
Input offset voltage drift AVie typ. 20 uv/°C
Voltage gain at RL =5kQ;V;=%I12,5V Gy t>yp g'gggg
+
- Output voltage swing at Ry =5 kQ . Vo t>yp :ig’: X
Output resistance at Ig = 26 mA Ro iyp. g’g g .
Output short-circuit current Isc typ. 6 to ig m E
> 2,5 V/ps -
Slew rate B typ. 4,0 V/us
Supply current Ip. N t<yp' g mmﬁ
Power supply voltage rejection ratio PSRR t>yp gg g
Supply voltage range Vp=-VN Stol8 V
Input capacitance - Ci typ. 2,5 pF
Input noise voltage at £ = 1 kHz Va typ. 80 nV/VHz
atf = 10 Hz Vn typ. ~ 200 nV/VHz
Input noise current at f = 1kHz: TCA410A In typ. 0,006 -pA/VHz
TCA410B In typ. 0,015 pA/VHz
at £ = 10Hz :TCA4I10A In typ. 0,04 pA/NVHz
TCA410B . In typ. 0,1 pANHz
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TCA4]10A; TCA410B
TCA410D
3 7267471
[1T11]
N LN vp=15V H
@A) N : : -VN=ISV H
typ. values
2 ™
TCA410B
S
1 _——
™ - TCA410A;D
0
=25 0 25 . 50 75
Tamb (°C)
—
—
|
10 7267472
. masiii
Rt "2
Vp=15V H
(dB) V£1=15V i
Ry, =5kQ Hi
e
0 NN T
N\ NS T
\
Ve
-10 \ : Iz
TN
A\ —&I—’ TCALI0
\ C1,=0fT]
X\ I - R ==c,
-Vn
_20 - 72674731 7
Rg =100k 2\ \
[ CL=
N{ \100pF
-30L i
10° 106 107 £ (Hz) 108
‘ 6 ” ]ime 1976



TCA410A; TCA410B
TCA410D
7272810 3 7272807
Vp =15V
=Vy =15V
G, I
In
1-10—% {mA)
(0,9999)
2
/'
typ
: typ
1-10-3
(0,999) N 4
4
v
4
V
1 7
1-10-2 [4
(0,99)
1~10—1 . , =
(0,9) 0
2 3 N 5
10 10 10 £ (H2) 10 0 10 Vi =Vy (V) 20
10 7272808 20 7272809
TCAL10B Ve = "W =15V
Vitrms) TCAL10A;D Isc
{uV/VHz) (mA)
15

1 /
10 Hz s . \
~1 P4 10 t

0 [TkHz 7 4
® thermal noise of \
g source resistance \

102 - 5
10-3 0
104 108 108 107 108 =25 0 25 50 75 100
Rs (£02) Tams °C)
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TCA520B
TCA520D

OPERATIONAL AMPLIFIER

The TCAS520 is a silicon monolithic integrated circuit primarily intended for use in low
power, low voltage applications and as comparator in digital systems.
Special features are: '

- large supply voltage range :2to20V
- offset voltage adjustable to zero
- output TTL-compatible

- low power consumption :5mWats5V

- high slew rate (comparator) : 50 V/ps

- low input bias current : 30nA

QUICK REFERENCE DATA

Supply voltage vp nom. 5 Vv
Output sink current Isink = typ. 12 mA
Input current I typ. 30 mnA
Slew rate (comparator) ) : S typ. 50 V/us

PACKAGE OUTLINES (see general section). » !

TCAS520B : SOT-97 (plastic 8-lead dual in-line).
- TCA520D : SOT-96A (plastic 8-lead flat pack).
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TCA520B

TCA520D
CIRCUIT DIAGRAM
— : 07
TR '% TR9
5 O :
+
3 R2 jlsa—l TR7
: . s
T
, | ‘ {Tri0 .

TR6 ’—-I%RB

»—-[:Tmz

R
——ﬁRn
R1 R2 | |R3| (R4 RS ¥ D1
-0 4
él o o] 7267240
1 8
CONNECTION DIAGRAM AND PINNING
1. Balance
v C
P l_| 2. Inverting input
) u 5 3. Non-inverting input
o—" " 4. Negative supply (VN)
. . 6 N
inputs TCAS5208:D output 5. Frequency compensation
3
o—1* 6. Output
1 4 8 oV 7. Positive supply (Vp)
-['_:‘I___]— 8. Balance
5kﬂ 12672461
2 “ June 1976



TCA5208B
TCA520D

" RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

. Voltags

Positive supply voltage

Negative supply voltage

Different%al input voltage

Temperatures

Operating ambient temperature

Vp max.
-VN max.
Vo 3 max.

Tamb

11 v
1. v
6 V _

-25to +85 OC
-65to +125  oC

Storage temperature Tstg
Maximum power dissipation in free air
package mounting max. power derating thermal
dissipation factor for resistance
at Tgmp =500C .| Tamp > 50 °C Rth j-a -
(mW) (mW /°C) (°C/W) =
SOT-97 | onPC board 375 5 200 =
SOT-96A | on ceramic substrate .
(4 cm?) 440 5,8 170
SOT-96A | on PC board (4 cm2) 300 4 250
June 1976 H H 3



TCA520B
TCA520D

HitH

CHARACTERISTICS Vp = 5 V; Viy = 0'V; Tamb = 25 °C; R, connected between output
(pin 6) and positive supply (pin 7)

. 1 '
Input offset voltage Via t<yp 6 23
Input offset voltage drift = - . AV typ. 5 pv/oC
Input bias current 1 t<yp. 1?)8 ﬁ
. o nA
Input offset current : Lio t<yp 33 nA
, v
Input voltage range Vi i \\;PNir 8 g v
ot et : > 70 dB
Common mode rejection ratio CMRR typ. 100 a8
> 2
D.C. voltage gain at R, = 5 kQ . Gy tp : 53 888
A.C. voltage gain at f = 1 kHz; C = 100 pF Gy typ 600 to 1(8)88
: . >
Output voltage range at R, = 5 kQ Vo . XN N 8’ i X
P- Y
. > mA
Output sink current at Vo = VN + 0,4V - Igink typ 13 mA
! > 13
Output source current at Vo <Vp - 0,4 V Isource t5p 8,20 ;ni
. 1 mA
Supply current at I = 0 Ip:N t<yp L5 mA
Slew rate at C = 100 pF; Ry, = 1 k@ S typ. 0,3 V/us
atC =0; Ry, =1 kQ S typ. 50 V/us
Input noise voltage at f = 1 kHz Vo typ. . 15 ‘nV/VHz
Input noise current at f = 1 kHz In typ. 0,2 pA/VHz

4 H . ” : : Juné 1976



TCA520B

TCA520D
' 105 v 12672621
open-loop voltage gain versus frequency
GV ——]
: <y
Y Y
Lo \| N
‘\\ \\ N
N N ™
N N \
N N
N N
103 I~ b AN Cc=0
N N \\ N
NG N C =10 pF N
N N
C=100pF T\
102 W \N \
AV
‘\ \\ =
N h \ =
0 b N =
“\ N\
N
AV
N AN
N A
L VA
102 108 10% 108 106 107 f(Hz) 108
267446
130 open-loop voltage gain versus
. supply voltage
G [TTTTT
v typ. values| ]
(dB) VN=0V
110 Ry, =10kQ -
—
'4
1k Q113
-
/
90 %
!
/
70
0 10 Vp (V) 20
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TCA520B
TCA520D
104 o : : C . ) 7267441
Gy
C=0;8S=50V/ys
103
\
, \\
' 1llc=1pF;s=25V/us
102 P [ » L \“
A
\ \
\
\
\
C=10pF;S=3V/us , 1 \
10 - . = \
= N
= X,
= 1 C=100pF;5=0,3V/us | ||| | LI
N \
X\
N\
\
, \
10-1 ' \
102 103 0% 105 106 107 £ (Hz) 108

Frequency response and slew-rate for various closed-loop gains
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TCA520B

TCA520D
60 - 7267444 60 7267443
input bias current versus supply output sink current versus output |
voltage . voltage
. TTTTITT . [TTTTI]
! I typ. values Isu;&k typ. values| ]
(nA) "_VN=0V _'——Tamb=_20 oc: (m ) VN=0V -
—
40 40
+|2‘5':"' Vp=20V
/ ] i7i0‘“ / |
+704 { ]
— 10
gt
s
/ » c
20 20 HA
. -
=2 =
—
0 0
0 - 10 Vp (V) 20 0 10 V4 (V) 20
7Z8744L2 TZ67L4LS
075 [oatput soures current LITTI] 80 peak-to-peak output voltage
versus output voltage typ. values|_| versus supply voltage
. S VN=0V ] v ) i [TT11
source — I ‘?(P'P) Ry, =1kQ
(mA) Vp=20V T T ™)
AN
0.5, : 20
11710
P
-min
0,25 10 //
5 7
d
7
7
/l,
. Vi
B :
o U 0
0 10 Vo (V) 20 0 10 Vp(V) 20
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TCA520B

TCA520D
O +5V
7
2
Vi @ TCA520B:D OI(JJP]ut
o
3 +
[t 4 s
1
— 7287447
b
100 ————r——_P____I 7267448
Vi { 1
{mV . 1
° }
|
| |
-100 b — = N I N
5 ~ ,
Vo i i
) |l I'
25 l l ]
1 1
\ JJ
0
0 1 2 3 A 5
time (ps)

The TCA520B;D used as a éomparator; pulse delays wh

overdriven,

en the circuit is 20 or 100 mV

o,
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TCA5208B

TCA520D
104 7272004 102 B 7272805
V?'(rms) . In(rms)
{nV/VHz) (pA/VHZ)
10° - 10
102 | 1 \
\‘ typ ) %
10 ' : ‘ 101
! 10 102. 103 104 >10—210 102 103 104
f (Hz) - f (Hz)
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TCA_680; TCA680B
TCA680D

OPERATIONAL AMPLIFIER

The TCA680 is a silicon monolithic integrated operational amplifier intended fox general
purposes, having a considerably improved slew rate and bandwidth compared to the
TBA221 (nA741C).

Special features are:

- internal frequency compensation;

- output short-circuit protection;

- pin compatible with general purpose operational amplifiers;
- offset voltage adjustable to zero.

QUICK REFERENCE DATA
Slew rate S typ. 20 V/ps
Unity gain frequency f typ. 6. MHz
Input bias current . - Ij ) typ. 30 nA
Voltage gain Gy typ. 100 000
Supply voltage range ) Vp; -VN 3to15 'V

PACKAGE OUTLINES (see general section)

TCA680 : TO-99 (8-lead metal envelope).
TCAG680B : SOT-97 (plastic 8-lead dual in-line).
TCAG680D : SOT-96A (plastic 8-lead flat pack).
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CIRCUIT DIAGRAM»

R1

R2

balance

R6

" R14

R&

TR&

TR6 | iRe

TRM

I

R12

TR10

TR1

TR? TR12 i_f-\_

5

TR8
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TCA680; TCA680B
TCA680D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Positive supply voltage Vp max. 18 Vv
Negative supply voltage -Vn max. 18 Vv
Common mode input voltage (pins 2 and 3) Vp to =V
Differential input voltage Vy.3 max. 0,5 V ]
Current

Iniaut current - Ip;I3  max. %10 mA D)

Temperatures

Operating ambient temperature Tamp —25to +85 - OC
Storage temperature; metal envelope Tstg -65to +150 ©C
' plastic envelope Terg  -65to +125  OC

Power dissipation

Total power dissipation (see derating graph) Peot max. 500 mW
750 7272812
Piot

(mW)
500 N
TCA680
1 1
N TCA680B
Ny TeAs80D 2)
250
\;
0
0 50 100 150 200
Tumb (OC)

1) Diodes protect the inputs against over-voltage. Therefore, unless current-limiting
resistors are used, large currents will flow if the differential input voltage exceeds
.0,6V. i s

2) TCA680D mounted on a ceramic substrate of 5 cm2. When mounted on a PC-board
the maximum power dissipation is 330 mW,

June 1976 . : 3



TCA680; TCA6808B
TCA680D

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tamb = 25 9C unless otherwise specified

Inpixt offset voltage Vio t(yp ?3 : 2¥
Input offset voltage drift AVio  typ. ' 25 mvV
typ. 5 =nA
Input offset t 1;
,  Imput offset curren io z . 30 nA
Input bias current ' I typ. 1‘38 ﬁ
: . ~12,5t0+13,5 V
Input voltage rapge Vi typ. ~13.5to+14,5 V
- . ' > 70 dB
Common mode rejection ratio CMRR typ. 100 dB
Power supply voltage rejection ratio PSRR iyp- 138 ':X//\\;
Lérge signal voltage gain >
: 30000
#Vy=10V;RL = 1 kQ . Gy . 100000
! +1
Output voltage swing at Ry = 1k<Q Vo t>yp +1§ \\;
Output resistance at f = 1 kHz Rg t(yp- 138 g
Oﬁtput short-circuit current Igc typ. 22 mA
- Supply current . - Ip:N t<yp. g ﬁ
Transient response (voltage follower)
Vi =500 mV; Rg = 10kQ; Ry, = 1 kQ
rise time typ. 50 s
overshoot e typ.- 20 %
Settling time at Vi = 10 V; 0, 1% error ' typ. 750 ns
. ~ ) B > 15.. V/us
Slew rate at R = 1kQ; Cy, = 100 pF S typ. ’ 20 V/ps
typ. 6000
A.C. gainat f=1kHz Gy yP 3800 to 8200
Unity gain frequency k f typ. 6 MHz
Power bandwidth (gain: ~1) :
Volp- -p) = 20V; RL =1kQ; CL = 100 pF B typ. 320 kHz

4 : ‘ June 1976
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TCA680; TCA680B

TCA680D
CHARACTERISTICS (continued)
Input noise voltage at f = 1 kHz Vn typ. 25 nV/VHz
at f = 80 Hz Vn typ.- 35 nV/VHz
Input noise current at f = 1 kHz 0 typ. 2 pANHz
at £ = 80 Hz In typ. 4 pA/NHz
Offset voltage adjustment circuit:
balance £ Ve
1kQ
1 8 17
-2
TCA680;8B;D 6 output
] —_—
L ——
_VN 7267595.1 —
7267592
30 M1
[ T
VP =15 v L
-VN=15V (1]
(p- L
(%’) p) RL=2kQ L
C1,=100pF
20 1
typH
\
\
10
‘ \
N
AN
0 - ™
102 103 10% 10° 10° 107 f(Hz) 108
Output voltage swing versus frequency.
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726759
100 [ T11]
1N Vp=15V :
N P \ o~
G -VN=15V (] §
v I : RL=1kQ [ &
(dB) Ny = - _g
\ ;;
@
60 ™ r-]
& N gain S
40 < ! 0
NG M
~
phase
20 = -90
i N
\‘
b N Cy =
C1, =04
0 - SR -180
. — C1,=100pF <
N
. ’ \ Rl
-20 S =270
10 102 103 104 105 106 107 f(Hz) 108

Open-loop voltage gain and phase response versus frequency
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TCA680; TCA680B
TCA680D
80 7272816 40 7272819 ’
Vp=-Vy=15V Vp ==Vy=15V
I; Isc
(nA) (mA}
60 30
\ \ typ
40 N 20 : \{
typ
20 10
0 0 jevem—
-25 0 25 50 75 o 100 -25 0 25 50 75 .100
Tamp (°C) Tamb (°C)
Input bias current. Output short-circuit current.
40 7272818 21‘ 7272820
typical values
s Vp=-Vy =15V
(Vius) R =1k Va3 Vs
. c =100pF | V)
30 18
p7
7
ne
20 typ 12 // s
4
10 6 /7
4
/ ]
/
0 - ]
=25 0 25 50 75 100 0 6 12 18
Tamb (°C) Ve; =W (V)

Slew rate.

Input common mode voltage range.
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TCA680; TCA680B

TCA680D
8 7272821 30 i 7272813
Vp=-Vy=15V
Ip \
In
(mA) Volp-p)
. (V)
6
|
20
typf
4 typ /
Noml | )
T
10 ,/
2
=
TT—
% 6 12 1© %3 1 T
Ve; —Vy (V) ’ R (k)
‘Supply current. Output voltage swing,
8 “ ” ‘ June 1976



TCA680; TCA680B
TCA680D
104’ 7272817 102 7272814
Vo In
VIVHz) {(pANVHZ)| -
103 10
10? 1 \\
typ . \ typ
10 101
1 10-2
10 102 103 104 108 10 102 103 104 108
f (Hz) ' f (Hz)
Input noise voltage density. Input noise current density.
10“ ’ 7272815

bypicul values

Vatrms) :
{nV/VHz) /
103 /
10 Hz / //'

80Hz ,‘/ /

) 1kHz
10 /]

*thermal noise of

/ source resistance

102 103 104 108 108
Rs (1)

102

N

Total input noise voltage density.
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TCA680; TCA680B

i

TCA680D
727281

€, =100 pF

06 St

N C|_=0

vo

V) / \

04

0 200 400 600 time (s) 800
2]_
Rs | Tcaseo;e:D .
‘ 1
0k R c
1kQ

7272822

Transient response curves and test circuit.
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Preliminary TDAO301D

OPERATIONAL AMPLIFIER

The TDAO0301D is a general purpose operational amplifier. It is equivalent to the
LM301A, however, it is mounted in a miniature plastic package.

The device is intended for a wide range of applications where adaption of the frequency
characteristics is desirable. Feed forward compensation can be applied.

Features

e Frequency characteristics adjustable with external capacitor

e Short-circuit protection

e Large input and output voltage range

e Offset voltage adjustable to zero

e Miniature plastic encapsulation

CONNECTION DIAGRAM

FREQUENCY
COMPENSATION

OFFSET ZERO/
FREQ. COMP.

~INPUT E - ' zj Vp
+INPUT E:ED_I—E] OUTPUT
v [2] | 5 ] OFFSET ZERO

7275117

1| 8

PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.

August 1976 ' ’ “ 1
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CIRCUIT DIAGRAM

I
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] O
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R2 R3
TR11 }———#
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Preliminary l TDAO301D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC L34)

Supply voltage Vp~VN  max. 36V
Differential input voltage Vig=Vi. max. %30 V
Common mode input voltage : Vit: Vie VN to Vp
Temperatures

Operating ambient temperature Tamb -25to+85 ©C
Storage temperature ’ Tstg . -65t0+125 °C
Junction temperature ’ T max. 125 OC

Power dissipation in free air; Tymp = 50 °C

Mounted on a ceramic substrate of 4 cm? Ptot max. 470 mW
derating factor for Tampb > 50 °C I/Ren = 6,3 mW/°C

Mounted on PC board of 4 cm2 . Ptot max. 310 mW
derating factor for T, pp > 50 OC 1/Rth = 4,2 mW/oC

v . 7275116
7275113
Offset voltage adjust circuits.
c2
il
L
-
—
. R2
R1 2
Vi_——3
b—
Vis—1
7275115
c1 7275114
Single pole compensation. ’ Feed forward compensation.

August 1976 H » ” 3
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TDAO301D , H Preliminary

'CHARACTERISTICS at Vp ==V =5 to 15 V; Tagyp =25 9C.unless otherwise specified

Parameter Conditions Symbol | min.| typ. | max.{Unit
Input offset voltage ‘ " Vio - 2 17,5 |mV
Input offset current ) Lio - 31 50 |nA
Input bias current - i Ij - 70 1250 |nA
Input resistance Rj 0,5 2 - MQ
Large signal voltage gain  [Vp = =V = 15V;
Vo =210 V; RE, > 2 kQ|[Gy 25| 160 | - |V/mV

Supply curreunt . Vp=~VN =15V Ip.N - 1,8 3 |mA

CHARACTERISTICS at Vp = -VN = 5 to 15 V; Tamb = 0 to-+70 °C

Parameter . Conditions Symbol{ min.| typ. |max. Unit
Input offset voltage ’ _ - |Vio - - 10 |mV
Input offset current Lio - | = 70 |nA
Input bias current ; L - - 300 |nA
Average temperature _ )
coefficient of Vig =~ - 6 | 30 |pv/C
Average temperature Tamb =25 to 70 °C - 0,01 0,3 |nA/°C
coefficient of I, Tamb = 0 to 125 0C - 0,02 |0,6 |nA/fC
- Input voltage range lvp = -vn =15V Vi 12| - - |V
Common mode rejection
ratio CMRR | 70| 90 | - |dB
Power supply rejection ratio : PSRR 70 96 | - [dB
Large signal voltage gain  |Vp = -VN =15V,
Vo = tI0 ;R » 2 kQ |Gy 15 - |- |v/mv
Output voltage range Vp=-VN=1V;
RL, = 10 k2 Vo 12| 14 | - |V
RL =2k Vo £10 | £13 | - |V

4 ' ’ ’r August 1976



Preliminary | TDA0324D

QUADRUPLE OPERATIONAL AMPLIFIER

The TDAO0324D consists of four independent, high gain, internally frequency compen-
sated operational amplifiers. It is especially designed to operate from a single power
supply over a wide range of voltages.

The circuit is equivalent to the LM324, however it is mounted in a miniature plastic.
package. ) . :

The device can be directly operated from the standard +5 V supply voltage which is used
in digital systems and will easily provide the required interface electronics without
requiring the additional 15 V supplies.

Features

e Internally frequency compensated for unity gain

® Large d.c. voltage gain: 100 dB

® Unity gain bandwidth: 1 MHz

e Wide supply voltage range: 3 to 30 V

® Low supply current drain: 1 mW per op amp at Vp-VN =5V

e Differential input voltage range equal to supply voltage
- @ Input common mode range includes, ground

® Large output voltage range: Oto Vp- 1,5V

® Operating temperature: =25 to +85 0C

CONNECTION DIAGRAM
OUTPUT (1) | 1

[1a] ouTeuT (4)
—ineut ) 21 [+ L] EH13] -imeuT (a)
+INPUT (1) [ 3 12] +INPUT (4)
Vo [4] ~ [11] vn(cNo)
+INPUT (2) [ 5| [10] +inPUT (3)
—wveut @6 15 | | o9 -weuT @)

ouTPUT (2)[ 7 8] outPuT (3)

7275104

PACKAGE OUTLINE (sce general section)
SO-14; plastic 14-lead flat pack.

NI

Hl
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TDAO3 24D “ ) . Preliminary

]

CIRCUIT DIAGRAM (one amplifier)

‘ oV
ERE P.
MA L kA
Co==
INPUTS.
‘ OUTPUT
o—
0 l,J TR11 QGE
‘ TR10 ¢—f TR12
N :
TR8 TR9 R 50
"FA
l d : —0 Vy(GND)
7272847

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage " Vp=Vp. max., 32 v
Differential input voltage - Vi4=Vi~ max, #32 V
Common mode input voltage Vigs Vi- max. -0,3to+32 V
Output short-circuit to Vi (see note) continuous at T&I =25 0C;
Vp < 15V, only one amplifier

Temperatures - )
Operating ambient temperature ‘ Tamb " -25t0 . +85 OC
Storage temperature - Tseg -65 to +125 OC
Junction temperature T max. 125 ©°C
Power dissipation in free air; Tamp = 50 9C (see note)
Mounted on a ceramic substrate of 4 cm?2 © Peot max. 500 mW

derating factor for Tamp > 50 °C I/Rth = 6,7 mw/oC
Mounted on PC board of 4 cm2 Ptot max. 360 mw

derating factor for T,y > 50.0C 1/Rh = “4,8 mW/oC

Note: Short-circuits from the output to Vp can cause excessive heating and eventual
destruction. I, max. is about 40 mA mdependent of the magnitude of Vp. At values of
Vp in-excess of +15 V, continuous short- ClICLIlt’S can exceed the power dissipation

ratings and cause eventual destruction.

3V
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Preliminary

TDA0324D

CHARACTERISTICS at Vp =45 V; Vg = 05 Tymp = 25 OC unless otherwise specified

Parameter Conditions Symbol | min. | typ.| max, (Unit
Input offset voltage Vio - 2 7 |mV
Input offset current lio - 5 50 |nA
Input bias current ) I - 45| 500 |nA
Common mode input voltage |Vp =30V 2) Vi 0 - {Vp-1,3|V
Common mode rejection ratio | d.c. CMRR - 85 - |dB
Power supply rejection ratio |d.c. PSRR - 100 ~ |dB
Amplifier to amplifier f=1kHz to 20kHz | | ~ 1120 - lap
coupling (input referred) )
Large signal voltage gain Ry, >2kQ Gy - 100 ~ |V/mV
Output voltage range | Ry >2kQ Vo 0 - |Vp-1,5|V
Output current source Vi = 1V;Vi-=0V |1y 20 40 ~ |mA
' Output current sink Vi =0V;Vi.=1V | ], 10 20 ~ |mA
-Supply C\;rrent Ry = (allopamps)|Ip - 0,8 2 |mA

1) The direction of the input current is out of the IC due to the p-n-p input stage.

2) Either input signal voltage should not be allowed to go negative by more than 0,3. V.
The upper end of the common mode voltage range is Vp —1,5 V, but either or both
inputs can go to +30 V without damage.

August 1976 ] |
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Preliminary

TDA0358D

DUAL OPERATIONAL AMPLIFIER

The TDA0358D consists of two independent, high gain, internally frequency compensated
operational amplifiers. It is especially designed to operate from a single power supply
over a wide range of voltages.
The circuit is equivalent to the LM358, however it is mounted in a miniature plastic
package.
The device can be directly operated from the standard +5 V supply voltage which is used
in digital systems and will easily provide the required interface electronics without
requiring the additional 15 V supplies.

Features
e Internally frequency compensated for unity gain E
e Large d.c. voltage gain: 100 dB E
e Unity gain bandwidth: 1 MHz
® Wide supply voltage range: 3 to 30 V
e Low supply current drain: 1 mW per op amp at Vp~Vy =5V
e Differential input voltage range equal to supply voltage
e Input common mode range includes ground
e Large output voltage range: Oto Vp~- 1,5V
e Operating ambient temperature: —25 to +85 °C
CONNECTION DIAGRAM
ouTPUT (1) 1] 8] Ve
—INPUT (1)| 21— I, IOUTPUT (2)
+inpuT (1 3] J E{6] -inveut (2
VN| 4 6 | +INPUT (2)
7275106
PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.
August 1976 “ ‘ ‘” 1 1




TDA0358D Pretimizary

CIRCUIT DIAGRAM (one amplifier)

-0 Vp
100} ‘{_6
MA
TR2 L
=
o TR1
INPUTS
$—o0 OUTPUT
| P~
o- ! ¢+ TrR1 TR13
+ i N
FTrio TR12
TR8 TR9 R 50
VMA )
: ‘ i S -0 Vy\(GND)
7272847

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage ; Vp-VN . max. 32 v
Differential input voltage ‘ Vit = Vi- max. +32 V
Common mode input voltage : Vigs Vi- -0,3to+32 V
Output short-circuit to Vi (see note) . continuous at Tymp =25 °C

Vp< 15V, only one amplifier

Temperatures ]

Operating ambient temperature Tamb -25 to +85 oC
Storage temperature ' ’I‘Stg —'65l to +125 OC
Junction temperature 0T max. 125 ©OC

Power dissipation in free air; Tgmp = 50 °C (see note)

- Mounted on a ceramic substrate of 4 cm2 . Peot max. 450 mW
derating factor for Tymp > 50 OC! 1/Rth = 6 mW/oC

Mounted on PC board of 4 cm?2 Co g i Piot max. 310 mW
derating factor for Ty}, > 50 °C 1/Rep = 4,2 mW/oC

Note : Short-circuits from the output to Vp can cause excessive heating and eventual
destruction. 1, max. is about 40 mA independent of the magnitude of Vp. At values of .

Vp in excess of +15 V, continuous short-circuits can exceed the power d15$1pat1on ratmgs
and cause eventual destruction, :

, l I August 1976



Preliminary TDA035 8D

CHARACTERISTICS at Vp =+5 V; VN = 0; T pyp = 25 0C unless otherwise specified

Parameter Conditions Symbol | min. | typ.{ max. |Unit
Input offset voltage ‘A Vio - 2 7 |mV
Input offset current .Iio - 5 50 [mnA
Input bias current L I - | 45{ 500 [nA
Common mode inputvoltage |Vp =30V 2) Vi 0 - {Vp~1,5|V
Common mode rejectionratio | d.c. CMRR | - 85 - dB
Power supplyrejection ratio |d.c. PSRR - 100 - dB
Amplifier to amplifier f=1kHz to 20 kHz
coupling (input referred) N - dB
Large signal voltage gain Ri, > 2 kQ Gy - 100 - V/mV
Output voltage range Ry >2kQ Vs 0 - |Vp~-1,5|V -
Output current source Vi =1V v = 0V {1, 20 40 - mA E
Output current sink Vi =0V Vo =1V |1, 10 20 - mA E
Supply current Ry = (all op amps) {Ip | - 0,5| 1,2 [mA

1) The direction of the input current is out of the IC due to the p-n-p input stage.

2y Either input signal voltage should not be allowed to go negative by more than 0,3 V.
The upper end of the common mode voltage range is Vp~ 1,5V, but either or both
inputs can go to +30 V without damage.

August 1976 H . . ) H ) 3
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TDAO741D

OPERATIONAL AMPLIFIER

The TDA0741D is a silicon monolithic integrated operational amplifier intended for use
in hybrid modules and applications where small outline dimensions are important.

Features:

- no frequency compensation required
- short-circuit protection

- large input and output voltage range
- offset voltage adjustable to zero

QUICK REFERENCE DATA

Positive supply voltage Vp 15 Vv
Negative supply voltage : -Vn 15 Vv

Characteristics at Tyyp =25 °C

Voltage gain at Ry, =2 kQ; Vo =210V Gy typ. 200000
Common mode rejection ratio CMRR  typ. 90 dB
Differential input resistance Rj typ. 2 MR
Output voltage swing at Ry, = 10 kQ Vo > 12V
Input voltage range Vi > 12V

PACKAGE OUTLINE SOT-96A (plastic 8-lead flat pack) (see general section).

Tune 1976 l ‘ | | 1




TDAO741D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Positive supply voltage . : . Vp max. 18
Negative supply voltage -VN ‘max. 18
Common mode input voltage 1) ] Vi ‘max. +I5

Differential input v\oltage - Va-3 max. +30

Poweir dissipation (see derating curve below)

Total power dissipation (free air, T,y = 50 °C)

mounted on a ceramic substrate (4 cmz) Peot max. 470
mounted on printed-circuit board.(4 cm?2) »' Prot max. 310
Output short-circuit duration 2) indefinite

Temperatures

Operating ambient temperature

see derating curve below Tamb -25to +85
Storage temperature Tstg -65 to +125
500 ) 7273879
A
Piot Lon ceramic substrate
W -
(mW) N
A
™ Nl on printed-circuit board
250 -
N
\\ A
\\ \
N\
AN
N
0 -
0 50 100 Tamb (°C) 150

<

< < <

mW,
mW

oC
oC

1y For supply voltage less than'¢15 V, the absolute maximum input voltage is. equal to

the supply voltage.

2) Continuous short circuit is allowed to ground or either supply.

2 ' ‘
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TDAO7 41D

CIRCUIT DIAGRAM

_.
]
u-n_zl_<

+
3 TR1 TR8
TR2 TR6
RS
39k =
TR4 -
TR3 TR7 TR@- TR TR1/3\J| TR20
1
R1 R2 R3 R4 R6 RS
1kQ| | S0kQ 1kQ “|5kQ S0k 500
" 7255498.
o]
5
!
3
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TDAO7 41D

!

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tapyp = 25 ©C unless otherwise specified

Input offset voltage Vio t<yp. z EX
Input bias current I; t<yp. 538 ﬁ
Input offset current Lio t<yp’ 2(2)8 ﬁ
> +
Input voltage range Vi typ +i§ z
Commonkmode.rejection ratio CMRR t>yp ;g gg
Differential input resistance Ry t>yp (2)’3 %
. Power supply voltage rejection ratio PSRR t<yp. 128 :jz//z
= Voltage gainat Ry, =2 kQ; Vo = £10V Gy :yp 238 888
+
Output voltage swing.at R} =2 kQ Vo t>yp ;ig X
> 12V
at Ry, = 10 k@ Vo typ. 13V
Output resistance at f = 1 kHz Ro typ. 60 Q
Output short-circuit current Isc typ. 25 mA
. 1,
Supply current at I = 0 Ip:N t<yp 2 ; . m
) Trénsient response (unity gain; voltage follower) -
Vi = 20vmV; RL =2 kQ; Cy, = 100 pF
Rise time typ. 0,3 ps
Overshoot typ. 5 %
Slew rate (unity gain) at Ry, = 2 kQ S: typ. 0,5 V/ps
{ 4 June 1976



TDAO741D

CHARACTERISTICS at Vp = 15 V; =V = 15 V; Tympp = 0 to 70 O°C unless otherwise

specified
Voltage gain at R}, = 2 kQ; Vo = 210V Gy > 15000
Input offset voltage ‘ Vio < 7,5 mV
Input bias current ; < 0,8 pA
Input offset current lio < 0,3 pA
Output voltage swing at R, = 2 kQ Vo $0 Vv
utput voltage swing at R, = O typ. %13 V
Ve
7
2]
6
TDAQ741D —
1 5 |4 -
10kQ 7255590.A
-V -Vn
Offset voltage zéroing circuit
Ve
7
2
6
3 TDAOQ741D Vo
" [1 [s |4 CL | IR
_VN
z 7 7255591A
Transient response test circuit
June 1976 5






- TDAO748D

OPERATIONAL AMPLIFIER

The TDA0748D is a high-performance, silicon, monolithic, operational amplifier for use
in a wide range of analogue applications. The device is mounted in a microminiature enve-
lope, especially designed for use in thick and thin-film circuits.

Ability to accept a large common mode voltage, together with freedom from latch-up,
makes it an ideal voltage follower.

Owing to its high gain and wide operating voltage range, it also offers superior perform-
ance in integration, summing, and general feedback applications.

Features : ) '

- suitable for use in thick and thin-film hybrid circuits

- short-circuit protection

- offset voltage null capability

- large common-mode and differential voltage ranges

- low power consumption

- no latch-up:

The TDA0748D is equivalent to pA748. It is simiiar to TBA221D, which has internal
frequency compensation.

QUICK REFERENCE DATA

Positive supply voltage Vp typ. 15V
Negative supply voltage . VN typ. 15V

Characteristics at Ty p = 25 0C

Voltage gain at R, 22 kQ; Vo =+ 10V Gy typ. 150000

Common mode rejection ratio at Rg = 10 kQ CMRR  typ. 90 dB

Input resistance - Rj typ. 2 MQ

Output voltage swing at Ry 2 10 kQ *Vo > 12 v

Input voltage range ) ) +Vj > : 12 v

Total power consumption ; Ptot typ. - 60 mW
PACKAGE OUTLINE

SOT-96A (plastic 8-lead flat pack) (see general section).

i
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" TDAO748D

CIRCUIT DIAGRAM

o
-i

TR8

: ' —0 7
Ll 1]
‘ - TR12

D5

7.

. TR14

TR2/| l\TRS
RS r] -——KTRM'

R8

5 O—i ‘
: TRw:} ‘
-—-KTMQ
-———K’Tms
TR3 TR6  TR9 J TR13
R1 R2 R3 R4 Y03 | 04¥ R6 | |R7
o4

7268979

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)
Voltages

Positive supply voltage ' Vp max. 18V
Negative supply voltage : VN max. 18 v
Common mode input voltage C + Vi max. 15 vV 1
Differential input voltage V.3 max. 30 V

—s Total power dissipation up to Tamp = 50 °C Ptot max. 470 mW?)
Output short-circuit duration ; t max. 60 s 3)

1y For supply voltage less than £ 15 V, the absolute maximum input voltage is equal to
the supply voltage.

2) When solderec on a ceramic substrate. In free air the maximum dissipation is 310mW.

3) Short circuit is allowed to ground or either supply during this period.

»N
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TDAO748D

RATINGS (continued)
Temperatures

(o]

Storage temperature TStg " -55to+125 C
Operating ambient temperature Tamb Oto +85 °C =—
Lead temperature (soldering time < 60 s) Tlead max. 260 °C

CHARACTERISTICS Vp=15V; VN = 15V; Tamb = 25 °C; C = 30 pF unless otherwise

specified

Input offset voltage at Rg = 10 kQ Vio t<yp z’g E'\\;
Input offset current Lio t<yp. 238 x ‘
Input bias current . L t<yp 588 2“:
Input st R > 0,3 MQ
nput resistance Lo i typ. 2.0 MQ
Input capacitance Cy typ. 2,0 pF
Offset voltage adjustment range tVio typ. 15 mV

; > 20000

i i [ =
Large signal voltage gain at R 2 2kQ; 2V,=10V Gy typ. 150000
Output resistance Ro typ. 75 Q
Output short-circuit current Ige typ. 25 mA
. 1,

Supply current : IP;N t<yp 9 z I;f::

: ‘ . . typ. W
Total power consumption Prot <yp g(s) $W
Transient response at Gy = 1 (voltage follower)

Vi =20mV; C =30 pF; Ry, =2 kQ

CL = 100 pF

rise time ty typ. 0,3 wus

overshoot typ. 50 %
Slew rate at Gy = 1 (voltage follower); R], 2 2 kQ S typ. 0,5 V/ps
Transient response at Gy = 10 (voltage follower)

;=20mV; C=3,5pF; R, =2kQ

CL = 100 pF

rise time ty typ. 0,3 ps -—

overshoot typ. 50 %
Slew rate at Gy = 10 V (volfage follower); R, 2 2 kQ S ty]i. 5,5 V/us

June 1976 , ‘ l ‘ -3



TDAO748D

- CHARACfERlSTICS Vp=15 V;'VN =15V; Tamb = 0 to +70 °C; C = 30 pF unless other-
wise specified

Input offset voltage at Rg = 10 kQ2 Vio < 7,5 mV
Input offset current \ o Lio < 300 nA
Input bias current R ii < 800 nA
’ > 12 v
+V, ‘
Input voltage range £V typ. 13 v
N ; y : ' > +70 4B
<
Common mode rejection ratio at Rg = 10 kQ CMRR typ. 90 dB
Supply voltage rejection ratio at Rg = 10 kQ, SVRR t<yp 128 ﬁx;x
Large signal voltage gain at Ry, 2 2kQ;£V,=10V . Gy > 15000
: > 12 Vv
i z +
Output voltage swing at Ry, 2 10 kQ £V, typ. 4 v
' . > 10 V
>
at R, 2 2kQ +Vy typ. 13V
. ) typ. 60 mW
Total power consumption Prot < 100 mW

c )
offset Ve Ve
nuli :
. | :
2 : 21
. - 6 . '
—37 TDA0748D — TDAO0748D § > Vo
31, 3
: +
l"‘ |5 8 C 1 |4
v CLS Ry
VN offset null - Vi VN
7268976 30pF

7 7269090

Basic circuit . .

Transient response test circuit

4 . ’ November 1974



TDAO748D

Offset voltage null circuit

Ve VN

' I 7 J 4 7 4
21 |

sl Toaomsn v, TDAO748D | Vo

|1 51M0 l5
: 10MQ

o [~

-+

51M0
25k VN
7268978
v 7268977
¢
Recommended circuit Alternate circuit
— 17270131 '10 9270182
P
200 Vp=Vy=15V Ri ] Vo =Vu=15V
(MO PN
I; 5 /
(nA)
4
N /[ typ
100 3
Ltyp /
—
2
0 1 -
0 25 50  Tamb(°C) 100

0 75
Tumb(oc)

November 1974 ) . 5



TDAO748D

7270180

1250177

- 30 TTTTTT
[T 11 {7 ;
35 Vp =Vy =15V Tamb=25°C [
I
Isc {nA)
(mA) typ
30 20 =
N
N =
N
25 A
typ
N
L 10
-
20 .
15 Q
0 25 50 75 0_ 10.  Vp;Vylv) 20
Tamb(°C)  ——
- 7270179 7270176
- 125
. - IREEEN
[ 1] EEENE
40 = = Tumb=25 C
Vp=Vy=15V 6 e |-
Lio {dB)
(nA)
-
30 100 -
) typ
e
N
20 i ST
75
10
0 50 -
0 25 50 75 10 Vp;Vp(Vl 20
Tamb (°C) )
6 “ “ November 1974



TDAO748D

] 7270175 7270178
80 TTT T 15 T TITT p
NN RE ANEN
Tamb= 25°C - F1 Tamb = 25°C
Vo(p—p) RL=2kﬂ 11 ivi 4
v) i V)
40 ' 10
typ
4
‘ +typ,
20 5
0 o
0 10 Vp3VnIV) 20 0 10 VpsVy(W) 20
7270174 727018
150 T 30
1T
Tamb=25°C |
Piot Riz=ee 1T v, U typ
(mW) (v}
100 ,‘ 20
y

4
t
50 4 10
/|
/V .
< Vp=Vy =15V
Tamb= 25°C
Nasds oL L1 L L
0 10 VpiVy(V) 20 1o~ 1 R (kQ) 10

November 1974 I I 7



PL6T IQUDAON

125 ) 7270186

T 17
G, . T
(dB) Vp=VN=15V -
= s Tamp =25°C 1171
100 11 Rg =500 1
N S typical vdives HH
R =2k0) -
as ML cL3pF
75 - \\
Ry =2kQ
CL30pF TN S
a -
25 N oy
N
0 n
-2 6 7
1 10 102 103 104 105 108 f(Hz) 10

asvzovait

B




TDAO748D

0L (ZH) 3 gOL 50l #0b g0l Z0l ol
N\
\ .
\
N\
AN
N
= n 4d0g=2
UAz="y
N
\ \
\
uUne="y
15EN .
i $anjDA |D21dA} N\
i V0s=5y N
L Do6z=9wey N
] AS=NA=<A 3
Tt T T
(T I

50GL-

,00L-

405-

November 1974°
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TDAO748D
727018
. 30 -
117
Vp=VN=15V
Vo {p-p) \Y Tamb= 25 °c
(v) \ R, =10k
\ typical val
\ \ ypical values
\ c=30pF \ c=3pF ‘
\©=90P A Wil
20 \ \
\ \
\ \
\ \
\ \
\ \
\
\
: 1A\
10 N\ \\
N N
— X\
— 3
— N S
0 -
1 10 102 103 f(kHz)  10%
100 7270184
‘ , IR
: Ve =Wy =15V | ][]}
C(::S;Q ™ Tqmb=25°C il
i N . C=30pF
N
75
\\
\
™
typ
\\
N
50 N
N\
AN
N
25 N
o .
1 10 102 103 104 10° f (Hz) 108
o |

\ ’ November 1974



TDA1034; N
TDA1034B; NB
TDA1034D; ND

OPERATIONAL AMPLIFIER

The TDA1034 is a high-performance general purpose operational amplifier. Comparedto
most of the standard operational amplifiers (e.g. pA741, TBA221, LM30I1A and LM307),
it shows better noise performance, improved output drive capability and considerably
higher small-signal and power bandwidth. )

This makes the device especially suitable for application in high quality and professional
audio eiluiprnent, in instrumentation and control circuits and telephone channelamplifiers,
The op amp is internally compensated for gain equal to, or higher than, three.

The frequency response can be optimized with an external compensation capacitor for
various applications (unity gain amplifier, capacitive load, slew-rate, low overshoot, etc.).
If very low noise is of prime importance, it is recommended that the TDA 1034N version
be used which has guaranteed noise specifications and somewhat lower input current.

Features

e Small-signal bandwidth : 10 MHz

e Qutput drive capability : 6002, 10V (r.m.s.) at Vp = -V = 18 V
e Input noise voltage : 4 nV/\/ﬁ_z.

e D.C. voltage gain : 100000

e A.C. voltage gain : 6000 at 10 kHz

e Power bandwidth : 200°kHz

® Slew-rate : 13 V/ps

® Large supply voltage
range :x3tox20V

PACKAGE OUTLINES (see general section),

TDA1034; N : TO-99 (8-lead metal envelope).
TDA1034B; NB -: SOT-97 (plastic 8-lead dual in-line).
TDA1034D; ND : SO-8 (SOT-96A) (plastic 8-lead flat pack).

June 1976 ‘ ~ 1
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CIRCUIT DIAGRAM
1 5
Ve
_l_ -0 7
c1 | |r1 R2 RO R12 TR14
[]ms
»—' TR8 TR11 Frr21
o
c2
TR2 —F
, D4 TR19 !
c3 .
- ]R4 ]RG 1 TR15 R
” : 6
. : R15
: ca
TR%-—KTRG —l| — R19
' - / ' TR20 |—4
RS »—l TR10 _»—-I:TRB TR16 }— s .
RS Bhint ‘ i<
—{ 1
TR17
TR3 TR7 TR9 TR12 o TR18 TR22
R3 TR® | lr7 ¥ D3 R10 | |R11] |R13] |R14 | r17
, v
4 — 404

7272711




TDA1034; N
TDA1034B; NB
TDA1034D; ND

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages
Positive supply voltage Vp . max, 20V
Negative supply voltage VN max. 20V
Common mode input voltage (pins 2 and 3) Vp to =Vy
Differential input voltage Vo_3 max. 0,5 V1)
Temperatures
Operating ambient temperature Tamp ~25to +85 °C
Storage temperature; metal envelope Tstg -65 to+150 °C
_ plastic envelope «Tstg =65 to+125 OC
Maximum power dissipation in free air
package |mounting max, power derating max, junction |thermal E
dissipation factor for temperature |resistance =
atTymp = 50°C | Ty mp > 50°C Reh j-a -
(mW) (mW /°C) (°C) (°C /W)
on PC board 625 6,25 150 160
TO-99
with 33 °C /W cooling
1
fin; on PC board - 1100 ! 150 90
SOT-97 |on PC board 450 6 125 165
on ceramic
. 2 500 6,7 125 150
SOT-96A substrate of 4 cm? |
on PC board of 4 cm? 325 4,3 125 230

1 Diodes protect the inputs against over-voltage. Therefore, unless current-limiting

resistors are used, large currents will flow if the differential input voltage exceeds

0,6 V.

June 1976
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TDA1034; N
'TDAIO34B; NB
TDA1034D; ND -

CHARACTERISTICS atVp=15V;-VN = 15 V; Tymp = 25 OC unless otherwise specified

Input offset voltage

Input bias current

Input offset current

Input voltage range
bDifferential input resistance
Commgn que rejection ratio

Power supply voltage rejection ratio

Large-signal voltage gain
Ry, =600Q; Vy =+ 10V

Output voltage swing at Ry = 600 @

Output resistance; closed loop
Gy =30dB; f = 10 kHz; RL = 6009; Co =22 pF

Output short-circuit current
Supply current at I, = 0

Transient resp‘onse (voltage follower)
Vi=50mV; Ry = 600 Q; Cc = 22 pF;Cyp =100 pF
rise time ‘
overshoot

Vi =50 mV; Ry, =600 Q; Cc = 47 pF; C, = 500 pF

rise time
overshoot

A.C. gain at f = 10 kHz; Cc=0
at f = 10 kHz; CC =22 pF

Unity gain frequency at C¢ = 22 pF; Cy, = 100 pF

o

Slew-rate at Coc-= 0
‘ “at Co = 22 pF

Power bandwidth at Vop-p) =20V

C R

CMRR

PSRR

ty

typ.
<

typ.

<

typ.

typ.-
typ.

typ.
typ.
typ.

typ.
typ.

typ.
typ.

typ.
typ.

typ.

typ.
typ.

typ.

typ.

0,5

80
100

10

50

30000
100000

+12
+13

0,3
38

20
20

50
35

6000
2200

10
13

200
95

55 << 5% 5% %

g

MHz
V/ps
V/us

kHz
kHz

June 1976



TDA1034; N
TDA1034B; NB
TDA1034D; ND

CHARACTERISTICS (continued)

Input noise vbltage at f = 30 Hz - Vq
] at f =1kHz : Vn
Input noise current at £ = 30 Hz ' : In
at f =1 kHz Ip

typ.
typ.
typ.
typ.

nV/\/H_z

nV/\/T—I—z

pA/\/E;
pA/m

’

2
0,

(o B |

CHARACTERISTICS atVp=18V; -V = 18 V; Tymyp = 25 9C unless otherwise specified

Output voltage swing at R, = 600 Q . Vo
Supply current at I, =0 : CIp.N
Power bandwidth at Vo(p-p) =28V

Ry =600Q; Cq =22 pF B
TDA1034N version

The TDA1034N version has the same electrical specifications as
following exceptions :

>

typ.
typ.

typ.

the TDA 1034, with the

15V

+16 V
4,2 mA
7 mA
70 = kHz

June 1976

: typ. 0,4 pA
Input bias current I < 0,8 pA
: . typ. = 0,01
Input offset current lio <yp 0,2 ﬁ
o _ typ. 5,5 nV/VHz
. Input noise voltage at f = 30 Hz » Vi . 7 nv/VHz
_ typ. 3,5 nV/VHz
at f =1 kHz Vi - 45 nV/\/E
Input noise current at f = 30 Hz Iy typ. 1,5 pA/VHz
at f =1 kHz Iy typ. 0,4 pA/VHz
Broadband noise figure )
f =10 Hz to 20 kHz; R¢ = 5 k@ F typ. 0,9 dB
S
Frequency compensation and
offset voltage adjustment 7272M2
circuit, :
5




IVAIVSS; N
TDA1034B; NB.

" TDA1034D; ND ||

- 7272709

120

| typical values

Gy

TN
N

- 7272705

Vp=-Vy=15V

{V/ps) Ce

i

so} \¥ : \
o \ typ
0 4 \\
=
-40 0
0 102 103 104 105 108 107 0
f (Hz) Cc(pF)
Open loop frequency response. Slew-rate as a function of
compensation capacitance.
‘ 80 7272708
’ typical values
| -
© {dB)
Cc=0;Re=10kL;Rg =100 Cc
40 -
[
| RS
2 Cc=0;Re=9k;Re=1kN 250
Vi 100pF == 6000
Cc=22pF;Rg=1kQ};Rg=c0 l
0 74
727213
- : Closed loop frequency response.
20‘\03 104 108 108 107 108
f (Hz)
6 June 1976




IVAIVI4; IN

TDA1034B; NB
TDA1034D; ND

7272704

40
Vp=-Wy=15V
Votp-p) “typical values
(v)
30
Ce=
Y\ O0pF
22pF
47pF
20

; \
\

0
102 103 104 108 108 107
f (Hz)

=
//

Large-signal frequency response.

1A 7272702 80 7272703
’ Vp=-Vy=15V ‘ Vp=-W=15V
I I,
(pA) (mA)
1,2 60
08 40 \\\
R \ max
\\
\%
0,4 20
0 - 0
=25 0 25 50 75 100 =25 0 25 50 75 100
. Tamb (oc) Tumb (OC)
Input bias current. ‘ Output short-circuit current,
June 1976 , . 7
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I MIVI=T; IV

TDA1034B; NB
TDA1034D; ND

30

Vz; V3
(V)

20

10

7272700.1

typical values

neg-

N
AN

N

\

NN

0

10 Vpi=Vy (V) 20 ’

Input common mode voltage range.

. 7272699.1

15=0

10. VP; __VN v) 20

Supply current.

June 1976



TDA1034; N
TDA1034B; NB
TDA1034D; ND

7272706

102 7272707 102
TDA1034N TDA1034N
Vatrms) ] Intrms
)
(nVNHz) (pANTZ)
10 10
\ typ
1 1 \
N typ
101 10!
102 10-2
10 102 103 104 10 102 103 4
f (Hz) 0 f (Hz) 0
Input noise voltage density. Input noise current density.
106 7272710 102 - 7272701
Virms) TDA1034N TDA1034N
(nVN Hz) typical values v typical values
105 n(rms)
(uV) /
104 10
~1? 10Hz to 20 kHz /
103
0 / 1kHz,
2 /
) / f — 1 ///
10 A | ___—~177200Hz to LkHz
%cl noise of
3 P source resistance 10-1
101
10-2L - 102
0 e 0T 104 105 108 o102 103 104 108 108
Rg () Rs{f)

Total input noise density.

Broadband input noise voltage.

June 1976






Preliminary

TDA1458D

DUAL OPERATIONAL AMPLIFIER

The TDA1458D consists of two independent, internally frequency compensated operational
amplifiers. The circuit is the equivalent of two standard pA741 circuits. It is mounted in
~ a miniature plastic package suitable for hybrid modules and for applications where small

dimensions are important.

Features

o No frequency compensation required
® Short-circuit protection

® Large input and output voltage range

o Miniature plastic encapsulation

CONNECTION DIAGRAM

outpuT (1) [1]
—neut (02

+INPUT (1) E
, VN'E

o
7] outeuT (2
E] ~INPUT (2)

5 | +INPUT (2)

PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.

7275106

August 1976
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CIRCUIT DIAGRAM (one amplifier) .

INPUT
O -_—

O

J

R9

TR }

I/JTR‘IG

~
b

N - lt v TR23
30 pF TR18 | TR21 |—'q
ll e
RS[] | ) TR19 RO
i V <. 4 N
0'1' R8
TR15 ' '
N ‘ R10
) | TR13 »——{ TR17 |
TR10j—->—KTR12 :‘T - TR221__‘.
TR14 .
-»———[:TR'M
—szo
R4 R6 R7
] oV

7275089

assyival

"OUTPUT

Axeutungeag



Preliminary | , | TDA1458D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage ‘ _ ) Vp - VN max. 36 VvV
‘Differential input voltage N ) VH‘— Vi- max. 30 V
Common mode input voltage ' Vigs Vi- VN to Vp
Temperatures

Operating ambient temperature Tamb -25t0 +85 ©OC
Storage temperature ‘ Tstg -65to +125 ©OC
Junction temperature Tj max. . 125  ©°C

Power dissipation in free air; Tamb = 50 oC

Mounted on a ceramic substrate of 4 cm2 Peot max. 480 mW
derating factor for T, > 50 °C 1/R¢ph = 6,4 mW/oC

Mounted on PC board of 4 cm? ) Peot max. 325 mW
derating factor for Tymy > 50 °C 1/Rth = 4,3 mW/°C

August 1976 . \ 3




TDA1458D

Preliminary

CHARACTERISTICS at Vp = 15V; =Viy = 15 V; Tap = 25 9C unless otherwise specified

Parameter Conditions Symbol | min.| typ.|max. | Unit
Inpuf offset voltage Vio - 2 6 |mV
Input offset current Lio - 20 | 200 |nA
Input bias current 1 - 80 | 500 |nA
Input voltage range ‘ Vi £12 1+13 - |V
Common mode rejection ratio CMRR 70 | 90 -
Differential input resistance Rj 0,3 1 - | MQ
Power supply rejection ratio , PSRR - 30 | 150 |uV /v
Large signal voltage gain R =2kQ; V=210V Gy 20 {1001 - |V/mV
Output voltage swing | RpL =10k Vo +12 |#14| - |V
' Rp = 2kQ Vo +10 |13 | - |V
Output resistance f=20Hz Ro - 1300 - |
Output short-circuit current Ige - 20 - |mA
Supply current Ip=0 IpsIN - 12,315,6 |mA
Power bandwidth gain=1;R], = 2 kQ; '
THD <5%; Vo (p-p) =20V | B - | 14| - fkHz )
Unity gain cross-over ' .
frequency open loop - 11,1 - |MHz
Phase margin - 65| - |degree
Gain margin - 11| - (dB
Slew rate Ry, =2 kQ S - 10,8 - |V/us
Channel separation - |120; - |dB
CHARACTERISTICS at Vp = 15 V; =Vy = 15 V; Tapp = 0 to +70 OC
Paramgter ) Conditions Symbol | min. | typ.|max. [Unit
Large signal voltage gain Rp, =2kQ; Vg =210V | Gy 15 | - - |V/mV
Input offset voltage Vio - - | 7,5 |mV
Input offset current Lis ‘ - - 300 {nA
Input bias current L - | - | 80 na
OQutput voltage swing B | Ry, =2 kQ Vo +10 (%13 - |V

1y THD = total harmonic distortion.

August 1976




DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available TD A 4 2 5 0 B
for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production TDA425°D

PROGRAMMABLE OPERATIONAL AMPLIFIER

The TDA4250B; D is a versatile, programmable monolithic operational amplifier,
especially designed for applications requiring very low stand-by power consumption over
a wide range of supply voltages.

The quiescent current of the amplifier can be set by a single external resistor or current
source. With this programming, the power consumption, input current, slew rate and
gain-bandwidth product can be adapted to a particular application.

The TDA4250B is mounted in a standard plastic 8-lead dual in-line,

The TDA4250D is mounted in a miniature plastic encapsulation, mainly inténded for use
in hybrid circuits.

The circuit is equivalent to the LM4250; C, SG4250; C, ICL8021 and similar to the
uA776; C.

Features

e Programmable electrical parametersv

e Very low stand-by power consumption ’
e No frequency compensation required

e t1to 18V power supply operation

e Short-circuit protection '

e Offset voltage adjustable to zero

e Operating ambient temperature: ~25 to +85 °C

CONNECTION DIAGRAM
BALANCE [ 1] 8] CURRENT SET
—inpuT [ 2] ' [7] ve
+inpUT [ 3] 6 | ouTPUT
val_T_ 5 | BALANCE
7275107

PACKAGE OUTLINE (see general section)

TDAA4250B : plastic 8-lead dual in-line. )
TDA4250D : SO-8 (SOT-96A); plastic 8-lead flat pack.

August 1976 o 1



TDA4250B
TDA4250D

CIRCUIT DIAGRAM

R1 [IJR1O

R2 R5 R8

MY TR2 TRE l——[ms

D4
Y D5
C1
|
L
4
D3
TRS
! 7R3
D2 &
' TR7
5 _ ’ ,_L—
R4 UR7 R9 TR9
s , | + 04
7272849 '
O
1
2

August 1976



TDA4250B
TDA4250D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vp; =VN max. 18 v
Common mode input voltage (pins 2 and 3) Vi Vi- Vp to -V
Differential input voltage Vit = Vi« max., +30 V
Output short-circuit duration indefinite
Temperatures
Operating ambient temperature Tamb -25 to +85 °C
‘Storage temperature Tstg -65 to+125 OC
Junction temperature T max., 125 OC
Power dissipation in free air; Tymp = 50 0C
TDA4250B
Mounted on PC board Piot max. 440 mW
derating factor for Tymp > 50 °C ) /Ry, = 5,8 mW/oC
TDA4250D
Mounted on a ceramic substrate of 4 cm2 Ptot max. 470 mW
derating factor for Typp > 50 OC 1/Rn = 6,3 mW /0C
Mounted on PC board of 4 cm?2 Piot max. 310 mwW
derating factor for Tamp > 50 0C 1Ry = 4,2 mW/oC
CHARACTERISTICS
. 7272850

Offset voltage adjustment circuit,

August 1976 . 3



TDA4250B
TDA4250D

CHARACTERISTICS at Iset” 10 pA; Vp=6V; -VN=6V; Tamb = -25 to +85 °C unless
otherwise specified

Parameter Conditions Symbol min, | typ.|max.|Unit
Input offset voltage Vio - - 7,5 |mv
Tamb = 25 °C Vio - 2 6|mv
Input offset current Lio - - 25 [nA
‘ Tamb = 25 °C Lio - - | 20|na
Input bias current I; - - 85 |nA
Tamb =25 °C I - - 80 |nA
Input voltage range Vp=15V;-V=15V [ V; £13,5 14 - |V
Output ‘voltage swing Vp=15V;-VN=15V;
RL,= 10 kQ Vo 12,5 (13,5 | - |V
Supply current Iset included Ip. N - 60 | 100 |pA
D.C. voltage gain R=10k2;Vy =43V | Gy 50| 200 - |v/mv
A.C. voltage gain f=1kHz;Ry, =10 kQ | Gy - 300 | -
Slew rate ' S - 10,25 ~ |V/us
Common mode rejection ratio CMRR 70 - - 1dB
Power supply rejection ratio PSRR 76 - - |dB
Atlg e = 1pA
Parameter Conditions Symbol min.| typ.max,|Unit
Input offset voltage : ‘ Vio - - 16,5 |mV
‘ Tamb =25 °C Vio - 2 5 |mV
Input offset current Tio - - |- 6nA
Tamb =25 9C Lio - - 4 inA
Input bias current . I - - 12 |nA
Tamb =25 °C L - - | 10|nA
Input voltage range Vp=15Vs-Vy=15V | V; £13,5 | #14 | - |v
Output voltage swing Vp=15V;-VN=15V;
Ry, =100 k2 Vo *13 14| - |V
Supply curreht Iget included Ip: N - 7 11 |pA
D.C. voltage gain Ry =100kQ;V, =£3V| Gy 50 200 | - |V/mV
|A.C. voltage gain f = 1kHz;R =100k | Gy - 5l - |
Slew rate | S - 10,025 | - |V/ps
Common mode rejection ratio CMRR 70 - - |daB
Power supply rejection ratio” PSRR 76 - ~ |dB

.
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TELECOMMUNICATIONS CIRCUITS



TYPE SELECTION - ll

Telecommunications circuits

TAA960 : - triple amp

TAA970 ' - microphone amp

TBA673 - balanced modulator

TBA915 - audio amp .

TCA210 - audio amp

TCA240 - balanced modulator

TCAS580 - gyrator .
. TCA770; A; D - i.f. amp/f. m. discriminator

TCA980 - microphone amp

TDA1022 - bucket brigade delay line

‘November 1976



TAA960

TRIPLE AMPLIFIER FOR ACTIVE FILTERS

The TAA960 consists of three identical general-purpose amplifiers integrated in a
single silicon chip. The amplifiers can be used separately or can be cascaded to
give a voltage gainof 117 dB. One of the amplifiers has an additional emitter-follower
stage. The TAA960 is very suitable for use in an active RC band-pass filter with Q
up to 60.

QUICK REFERENCE DATA

Supply voltage i V3_ 10 nom. 6 A%
Supply current i3 typ. 2 mA
Transfer admittance (each amplifier) P’fs‘ typ. 9.5 mQ~1
Voltage gain (each amplifier) Gy typ. 39 dB
Input resistance (on pins 1, 7and 8) Rj > 25 kQ
Output resistance (on pins 2, 5and 6) R, typ. 9 kQ

(on pin 4) Ro typ. 500 Q
Q factor (in typical RC filter) ~ Q typ. 45

PACKAGE OUTLINE TO-74; reduced height

x

0.86me g

Dimensions in mm

0.48Ma*

467me 127

k24 5532‘7

December 1970 - H “ R |



TAA960

RATINGS L1m1t1ng values in accordance with the Absolute Maximum System (IEC 134)
Voltages with respect to pin-10

Supply voltage ) , Vg3 max. 10 'V
Input voltage . Vg, Vv, Vi max. 4 Vv
Output voltage Vg, Vs, Vg4, Vo max. 10 Vv
Currents

Input current 18, 17, 11 max. 50 pA
Total power dissipation Peot max. 250 mW

Temperatures

Storage temperature : Tstg -65 to +125  °C
Operating ambient temperature Tamb =55 to+ 65 ©OC
CIRCUIT DIAGRAM

{0 —
l—or~

03

R7

R11
200

010
7255610 é

1) With lower d.c. potential on all other termiinals.

2 I I I ’ December 1970



TAA960

CHARACTERISTICS at V3 = 6 V; Tamp = 25 °C unless otherwise specified.

Supply current 1y Ig 1.5t0 2.5

mA

typ. 2.0 mA

Supply current 1y at Vg=10V I3 1.5t0 3.8 mA
' typ. 2.6 mA

~ Voltage gain (each amplifier) Gy 60 to 150
typ. . 90

Input resistance (each amplifier) R > 25 k@

. . > 8 ke

Qutput resistance on terminals 2, 5 and 6 R, typ. 9 o

on terminals 4 R, 135 to 750 Q

Iy Terminal 8 connected to terminal 6
" 7 1" " " 5
" 1 " " 1" 2

December 1970 ” o ' || 3



TAA960 H

LY

APPLICATION INFORMATION )
Active RC filter for frequencies up to 150 kHz

— This frequency range can be extended to 200 kHz if a feed forward capacitor is
connected between pin 5 and 8.

"R =10kQ

Frequency

Supply voltage

Filter performance
at Tamp = 25 OC

at Tamb = -30 to +65 °C

Input voltage

Output voltage

Distortion at V, = 350 mV

S/N ratio at V5 = 400 mV

Input resistor 1y

\

1) Value of input resistor to be determined for

725561

¢ 1
P 27 RC
typ. 6
40 to 55
typ. 45
35 to 55
typ. 400
typ. 400
typ. 2
> 50.
typ. 470
=2=0,90t01,1,

mV
mV

%

dB

June ,1976 .



TAA970

MICROPHONE AMPLIFIER

The TAA970 is a monolithic integrated micro{)hone amplifier for use intelephone systems.

It is compatible with both piezo-electric and dynamic microphones of suitable impedance

and sensitivity,
Special features are:

- almost constant voltage gain and d.c. voltage drop with supply current variations of

10 to 100 mA. ,

- gain can be set to either of two values
- only one external capacitor required

output voltage before limiting: 1V (r.m. 5. value)
operation is independent of supply voltage polarity

- output impedance determined by internal feed back

QUICK REFERENCE DATA

Supply current

Supply voltage drop at I3 = 50 mA

Voltage gain
pin 9 not connected
pin 9 connected to pin 10

Output impedance
pin 9 not connected
pin 9 connected to pin 10

£1y 10to 100 mA

Gy typ. 150
Gy typ. 210
Ro typ. 60 @
Ro typ. 100 @

PACKAGE OUTLINE
TO-74 (reduced height)

Dimensions in mm

P '

’; '] 0,48
———— M
85
o t——— ]
l

4,87 ‘ i 22553261
< max 12,7min ——

November 1974 ' (



TAA970

CIRCUIT DIAGRAM

@ O0—

©O—

00—

7255490,2

Ok
I
R3 R5
10k0 | |2ka
R21
3,9k0
,I' 02
R4 R7 45
10ka) | |2kn a
TR3
Y
D12
Rg
R6 Z00k0
8000 R12
4600
08 RS R13 R4 R22
180 850 | |ssn 3,9k
pa 010

November 1974



TAA970

RATINGS Limiting values in accordance with the. Absolute Maximum System (IEC 134)

Currents
Supply current (d.c.) I -100 to + 100 mA
A.C. component of supply current (peak value) Iom. max. 100 mA
Pin No. 6 current Ig max. 100 pA
Pin No. 8 current Ig - max. 100 pA
Power dissipation
Total power dissipation Peot max. 700 mW
750 7264879
Prot \
(mW) )
2
500 NS z
N7, 2,
e . by |
3 Pl
NG A% ]
’4’—— é-r—
250 2—
\
N
0
-50 0 50 b(oc)mo
am:
Temperatures
Storage temperature Tstg -55to+125 OC
Operating ambient temperature ’ : Tamb -35to +75 OC
THERMAL RESISTANCE
From crystal to case Rthcr-c = 65 OC/W.
From crystal to ambient Rther-a = 180 oC/W

November 1974 ‘ ’ 3



TAA970

L

CHARACTERISTICS  at Rp=200Q;f=2 KHz; Tamb = 25 9C unless otherwise specified.
: (see test circuit below). ‘ .

Supply voltage drop at Repy j- = 100 °C/W

tIp = 10 mA : A 3,4t05,4 V
+Ip = 50 mA +Va.4 3,8t0:5,8 V
‘+Ip = 100 mA Vo4 4,3t06,0 V
Voltage gain ; : v 140
+15 = [ typ-
. *iz = 10 mA Cv | 105 to 165
pin 9 not connected typ 150
' +12 =50 mA Gy { 125 to 165
) typ. 200
£ = : J
. . ] £l = 10 mA Cv | 150 to 230
pin 9 connected to pin 10 ’ typ 210
*Ip =50 mA Gy { 180 to 230
-Change of voltage gain
when changing T from -20 9C to +55 °C AG < 100 %
amb ** A
Gain reduction at f = 300 Hz )
(with Tespect to f = 2 kHz) AGy Sl ; gg
Output impedance at £I5 = 50 mA
pin 9 not connected - ‘R, typ. 60 @
pin 9 connected to pin 10 Ro typ. 100 @
Noise output voltage at B = 0, 3 kHz to 4 kHz
pin 9 not connected Vn(rms) < 1 mV
pin 9 connected to pin 10 Vn(rms) < 1,3 mV
QOutput voltige ‘
; ) > 0,8 V
Iy =25 mA; degr = 5% -V, p. L0V

Test circuit:

SnF
0N ﬂg-t
?
\'A : -l-(z'
v
% 72554911

4 l : ) ) » November ‘1974



TBA673

RING (DEJ]MODULATOR FOR TELEPHONY
AND INDUSTRIAL EQUIPMENT

The TBA673 is a monolithic integrated circuit comprising a 4-transistor modulator and
demodulator circuit.

The four transistors must be as identical as possible; the lay-out has been designed to
achieve this and the best possible tracking of the transistor parameters with tempera -
ture.

QUICK REFERENCE DATA
Collector cut-off current
I =0; Vog =5 Vi Tymyp, = 25 °C IcRO < 100 ‘nA
Base-emitter voltage differences IVBEI'VBE2| < 5 mV
between transistors 1, 2, 3, 4
- Vo =5 V; =1 = 150 pA IVBEB'VBE4| < 5 mV
D.C. current gain differences ‘hFBl -hpgpa I < 0,008

between transistors 1, 2, 3, 4 .

Vep =5 V; —Ig = 150 pA |hFB3'hFB4 | < 0,008
PACKAGE OUTLINE Dimensions in mm
TO-74 (reduced height)

£
> - 3
o

S = —

fn‘ ——

@© ————

———

4L BT mex 12.7min

7255326

HHI

April 1973 1



TBA673

T

- CIRCUIT DIAGRAM

i 7255942

10 7

RATINGS Limiting values in accordance with the Absolute Maximum Systen:x (IEC 134)

Voltages (each transistor)

Collector-emitter voltage (open base) Vego max. 17,5V
Emitter-base voltage (open collector) Vgpo  max. 6,2 V
Collector-substrate voltage Vs max. . 65 V
Currents (each transistor)
Collector current ‘ , Ic max, 20 mA
— Emitter cut-off current Igpo.  max. 10 uA
Power dissipation (4 transistors)
Total power dissipation ’ : See curve below
Temperatures
Storage temperature Tstg -55to+125 ©C
Operating ambient temperature See curve below
P tot
(mW)
300
N
200
N
100
N
N
N
0
~-25 0 50 Tamp (°C) 100
2 ‘June 1976




TBA673

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
=0: - typ. 5 nA

Ig=0;Vgg=5V Iepo < 100 nA
Collector -substrate leakage current ‘

- ) typ. 5 nA

Ves =5V . Ics < 100 nA
Emitter cut -off current

"~ typ. 5 nA
=0; =1V .

Ic VEB | IEBO < 100 nA
Breakdown voltages ‘

I =0; I =50 pA V(BR)CBO > 45 Vv

Ig = 0; Ig = 200 pA V(BR)CEO > 17,5V

-Ig = 50 pA : V@BR)CS > 65 Vv

I =0;Ig =10 pA V(BR)EBO > 6,2 'V
D.C. current gain

> 35
=1 ; =5V
_ . L > 35

1o = 10 mA; Vegp=5V hpg typ. 75
Transition frequency at f = 35 MHz '

Ig=150pA ; Vep=5V fr typ. 140 MHz <*—
o= 1mAj Vep=5V fr typ. 320 MHz =—
Collector -base capacitance

Vep=5Vilg =0 Ceb typ. 0,4 pF
Collector-substrate capacitance A

Vg =5V;Ig =0 v Ccs typ. 2,8 pF
Base-emitter voltage difference

between transistors TR1 and TR2 at typ 9 v

-] = - = . - - R . m

~Igy = =Ig2 = 150 pA; Vepy = Vg2 =5V |VBE1 VpRa| < 5 mv

between transistors TR3 and TR4 at c 9 v

g = ~Ip4 = ] : = = - P m

153 = ~1r4 = 150 uA; Vg = Vepsa =5 V |VBE3 VpRdal - 5 my
D.C. current gain differences

between. transistors TR1 and TR2 at " 0.002

~Igy = ~1g2 =150pA; Vg = Vopp =5V |hgp1-hrz | 2T 0,008

between transistors TR3 and TR4 at typ 0. 002

—IE3 = “IE4 =150 pA; VCBS = VCB4 =5V thB3-hFB4 l < : 0: 008

June 1976 ll ‘ 3



TBA673

APPLICATION INFORMATION -
Telephony carriers ring modulator

2
‘ £ BE 3k0 | R
b 8 9 c
Vinvf | N _ 1 25 k2 1
B R
TBAE73 o
5 50 k0
R; ) R
6 kQ C
3 k0 4 lG_} 10 25kn
7 7255943
2:(1+1) l
Y'Yy . +Vp ++Vg
1.5V 9V
o Rs
~
Vearrier ’
0.28 Vrms
Performance at Tomp = 25 °C
Conversion gain at f, =1 kHz
Vi=0,4V; fp 34 kHz G, . typ. =0,75 dB
Carr1er leakage power in Rg at fp 34 kHz Poc typ. 3 oW

4 | I : : “ April 1973



"TBA915

AUDIO AMPLIFIER

The TBA915 is a monolithic integrated a.f. amplifier designed for use in small communi-
cation receivers, where low battery drain is of paramount importance.

The output power of the device is 500 mW and the zero-signal current is only 2 mA (typ.).
The circuit can be squelched to a stand-by current of 0,4 mA.

QUICK REFERENCE DATA

Supply voltage Vp nom., 12 v

Output power at Ry =20 Q P, typ. 500 mW
Input signal for Py = 500 mW Vi typ. 10 mV
Input impedance Rj typ. 9 k Q
Total current (no signal) Lot typ. 2 mA

(squelched) Lot typ. 0,4 mA —
PACKAGE OUTLINE Dimensions in mm

TO-74 (reduced height)-

0.86max

Q.48 Max

esmax

LB7mx 12.7min

7255326

April 1973 : 1
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CIRCUIT DIAGRAM

‘Ow
Qun

. * ‘ - [\. J’J O4
L Rt | |R& RS . [I]R7 RS TR10 TR16 ) ‘

60—

i

7
i<
Q

71;\\_

o1 D2 - P~
T T TR12 TR18
) N
TR2 TR& s TRIS
™

TR21

—:

+ E 1 TR7 - —03
S o (Ul TR6 03
1 : D4
80 TR8
TR3:|J KTR‘H kj—(T_Rzi
D6 VY D10

lj] R3 RS - TRS

R6 [] on
TRS

| pnaan ¥

]mo

-02

7264570

glevel




TBA915

RATINGS Limiting values-in accordance with the Absolute Maximum System (IEC 134),

Voltages (pin 2 must be externally connected to pin 10)

Pin No. 4 voltage Vyoo max. 17 v
Pin No, 8 voltage Vg7 max, 5 \4
Pin No. 3 voltage Vi max, 17 AV
Currents
Pin No. 4 current Iy ; max. 350 mA
Pin No. 3 current LI max. 350 mA
‘Pin No. 7 current I7 max, 0,5 mA
Pin No. 8 current Ig " max. 0,5 mA
Pin No. 5 current 13 max. 5 mA
Pin No. 9 current Ig max. 5 mA
Pin No. 1 current +; max. I ma
. -1y max. 10 HA
Total power dissipation
1000 7267343 —
Prot i
(mW) .
500 N
N
N
N
‘\
N
0
-100 100 T,pmp (°C) 200
Temperatures
Storage tempefature Tstg -55to+125  °C
Operating ambient temperature , °
see derating curve above Tamb =55 to +125 C
April 1973 3



TBA915

CHARACTERISTICS at Tz = 25 C; Vp =12V

Measured in the test circuit below

Output power at dyo = 5% P, typ. 500 mwW
Bandwidth (-3 dB) A ‘ B > 6 kHz
Total current (d.c.)
. ) typ. 2 mA
— s DOsignal Ieot - 3,7 mA
no signal with squelch Itot typ. 0,4 mA
with signal at P, = 500 mW v Lot typ. 72 mA
. . typ. 2,5 %
Total distortion at P, = 500 mW d
e o) tot . o 5 %
Input signal at Py = 500 mW . A t<yp i(SJ ﬁz
Input impedance ,Zil typ. 9 . kQ
Signal-to-noise ratio
R—— .
— related to P, = 500 mW s
— RS = 600 ©; B = 300 Hz to 6 kHz N typ. 72 dB
)
Bias current v 19 > 25 pA
Test circuit squeich
+12v
430kQ
+
. 1uF
10pF 1 4 9 ;
— o—i—4+ , 125F
el TBA915 m 1
33 6.8
Vi 680 +J__l6 0 Iz : K[k (] (200
E310pF |
+ . inF .
z‘; T L'7:0
. -n
T T
7zs4559.2%
— SQUELCH REQUIREMENTS at Ig =25 pA
. vy, > 800 mV
Squelch "on {11 - 10 A
Squelch "off" Vi < 400 ' mV
4 “ ” June 1976



TCA210

AUDIO AMPLIFIER AND PRE-AMPLIFIER

The TCA210 is ‘a monolithic integrated circuit comprising two amplifiers for use in
intercoms and other audio systems. The first is a high-gain pre-amplifier with differen-
tial input and a class-A output stage which can deliver 2,5 mW into an 800 <2 load. The
second is a power amplifier with a class-B output stage capable of delivering 500 mW
into a 25 Q load.

Speech rating: up to 800 mW can be delivered into a 15 Q2 load for short periods.

When there is no signal, the current consumption is 8 mA (typ.). Squelch provision
incorporated in both amplifiers can be used to ensure maximum battery life.

QUICK REFERENCE DATA

Supply voltage : Vp nom. 12 Vv
Total current drain Ttot typ. 8 mA
Pre-amplifier
Open loop voltage gain » Gy typ. 10000
Output power at Ry = 800 Q Py typ. 2,5 mW
Noise figure (B = 300 to 4000 Hz) Rg = 500 Q F < 6 dB
Unity-gain bandwidth (compensated) B > 10 MHz
OQutput amplifier
Open loop voltage gain Gy typ. 500
Output power at Ry, = 25 Q; deor = 5% Py typ; 500 mW

atRp, = 15 Q; deor = 5% Po typ. 800 mW

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

August 1976 W I 1
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- CIRCUIT DIAGRAM

14 6 12 7 1 10
? e 9 o o [
ony
r8| [R9 | [R11] [R12 Y |[|ra RIS
012 ¥
¥Yos ¥ o5 TR21 TR26
R4 TR16
D18 T yT"Rz,]
I Tre '\l__
ha
TR22 —G'Rzg
R? »-—l:mn
RS -
y
LYEN 4 s
TR23 v
150 RS R6 ‘\l; ) l)—
TR28
TR18
i TR3 TR12 ’_K
! Yy [Tra0 W TR30
= Yos TR24
’ A 4}] Y Di§
R3 Jém R7 Yy T wRes T
TrR19| ¥D1g | [R13 . yo17
¥ou \ 4 \ 4
D15
160
3 o
: 8

72622954

oLevol



TCA210

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages; pin 8 must be externally connected to pin 16

Pins 3, 9, 10, 14 with respect to pin 16 max. 17V
Pins 1, 15, 5, 13 with respect to pin 16 max. 17 vl
Pin 1 with respect to pin 15 max. B Vv
Pin 5 with respect to pin 13 ' max. B V-
Currents
Pin 10 : max. 550 mA
Pin 9 ' _ max. 550 mA
Pin 8 max. 550 mA
~ Pin 14 . i max. 20 mA
Pin 3 max. 320 mA
Pins 2, 4, 6, 7, 11, 12 max. 5 mA
. oA

Pins 1, 15, 5, 13 , ' max. 0,5

Total power dissipation

1000 szt
Ptot
(mW)
500
0
-100 0 100 Tams (°C) 200
Al
Temperatures
Storage temperature ) TStg ~55to +125 ©°C
Operating ambient temperature (seé¢ also graph) ) Tamb -55to+125 ©OC
I) For a supply voltage less than 14 V, the maximum input voltage is equal to the supply

voltage.

w

August 1976



TCA210

CHARACTERISTICS at T, = 25 °C; Vp =12 V
Input bias currenf; pins 1 and 15

Total cﬁrrent; pin 14

Biasbcurrent; pin 2

Input current; pins 5 and 13

Total current; d.c.; no signal; pin 10

Bias current; pin 7

Pre-amplifier k
Open.loop voltage gain

Noise figure at Rg = 5 k&2; B = 300 to 4000 Hz

Current in the output transistor

Unity gain bandwidth with 6 dB/oct compensation

Output amplifier

Open loop voltage gain

Total distortion at f = 1'kHz; P, = 50 mW; Rp, = 25Q
Maximum output power at diot = 5%; R, = 25Q

% (1, +115)
I14
I

3 (I5+13)
I10
17

- typ.
typ.
typ.
typ.
typ.

typ.
typ.

typ.

typ.
typ.
typ.

2,5

200

150

65
80

2,5
10

54
1,5
450

pA

LA
HA -

pA

dB
dB

MHz

dB

%
mwW

August 1976
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TCA210

APPLICATION INFORMATION

Pre-amplifier and output amplifier for intercom systems

o +12v
510k 56k mml"] ‘ 56k
“ouF zsquelch “ ' ) mw a 7squelch "
P * pre-fump 1,6uF \ouF T 13 output amp | 125uF
¥F 5100 Tk ml W e | et - d N
6 == ||[s10 + 18ka| |10
A g
Via R Uza kn. : RL2
l ‘ 2000 a "T 10uF 047yF .|.
S, s
Performance T, 1 =25 °C; Vp =12V
Pre-amplifier
Output pewer at Ry,; = 800 Q P, typ. 2,5 mW
Bandwidth (-3 dB) B typ. 4 -kHz
Total current 114 typ. 4,0 mA
Input signal Vi1 typ. 1,5 mV
Input impedance |Z1] typ. 500 Q
Output amplifier .
Output power at R1.2 = 25 Q; drot = 5% P, typ. 500 mW
atRp2 = 15 Q; deop = 5% Py typ. 800 mW
Bandwidth (-3 dB) B typ. 4 kHz
Total distortion at Py = 50 mW deot  typ. 1,5 %
Input signal . Vio typ. 260 mV
Input impedance |Z4] typ. 1,3 kQ
Total current (d.c.; no signal; pin 10) typ. 4 mA

August 157,6







TCA240

DOUBLE BALANCED MODULATOR/DEMODULATOR

The TCA240 is a monolithic integrated circuit used for general purpose applications,
such as:

— modulator

— mixer

— switch/chopper

— a.m. synchronous demodulator
— f.m. quadrature demodulator
— phase comparator

— differential ampliﬁer
The circuit is arranged to offer very flexible circuit design possibilities.

The excellent matching and temperature tracking of the transistors in the circuit allows
the use of circuit techniques which are not available when using discrete devices.

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

August 1976 ) 1



TCA240

CIRCUIT DIAGRAM
w12 4
3 TR1 TR2
2o———————{jf3
10—
15 TR4
D1
R1 R2
1500 1500
16
Note

Pins 16 and 9 are connected to the substrate.

When both long talled pairs are used connect pin 9 with pin 16 externally

TRS TR6

7268975

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages (each transistor).

Collector-substrate voltage (open base
and emitter)

Collector-base voltage (open emitter)
Collectox-emitter voltage (open bz{se)

Emitter-base voltage (open collector)

Currents (each transistor)
Emitter current

Base current

Vcso
VcBo
Vceo
VEBO

Ig

IB

max.

max.,

max.

max,

max.

max.

16
16
12

< < < <

10
10

28

November 1974



“ TCA240

RATINGS (continued)

Total power dissipation (mounted on a printed-wiring board)

' 7268974

1000
P tot
(mW)
500
~
™
™
N
0
0 50 100 Tymp (°C) 150
Temperatures —
Storage temperature Tstg -55to+125 °C =
Operating ambient temperature Tamb -20to+70 °C -
Crystal temperature T, max. 125 °C
THERMAL RESISTANCE
From crystal to ambient : Rep i-a = 200 °C/W
May 1974 3




TCA240

CHARACTERISTICS at V1.9 =V)3.9 =V12-16 =V14-16 = 12 V;
V3.16 =V4-16 = V5-9 =V6-9 =6 V;V2-16 = V7.9 =4 V;
Tamb = 25 0C; unless otherwise specified

Collector current difference

between transistors TR4 and TR8
I19=115= 1,5 mA llca-1cs| < 0,07 ma

Base-emitter voltage

of transistors TR3 and TR7
I1=1g=-1mA VRES3: VBE7 690 to 770 mV

Base-emitter voltage difference

between transistors TR1 and TR2

Vi2-16 = Vi4-16 = 10 Viljs = 1,5 mA ]VBEl—VBEzl < 2,5 mv
between transistors TRS5 and TR6 -
V11-9 = V13-9 = 10 V;I10 =-1,5 mA IVBE5~VBE6I < 2,5 mv
between the parallel connection of
TR1, TRS and TR2, TR6
V11-9=V13.9=V12-16 = V14-16 =8 V :
I1;+1g=-3mA 1VBE1;5-VBE2;6| < 2,1 mvV
D.C. current gain ;
of transistors TR3 and TR7
I{1+1g=-3mA ' ' hFE3,hFE7 23 to 190
D.C. current gain ratio
of transistors TR3 and TR7 h —hew :
I1+1g=-3mA JXFE3 " AFET | y200 Oto 60 G
: hpE3+ hFR7
D.C. current gain :
of transistors TRI,’TRZ ,TR5 and TR6 . v
Ig =750 pA : hpg 1. hrE2. hFES. hrRe 23 to 190
D.C. current gain ratio '
of transistors TR1 and TR2 . hie 1 — hp R :
I =-1,5mA ‘M X200 0to 60 %
hrE1+ hFE2
of transistors TR5 and TR6 h -k
Ig=-1,5mA" |SEESZIEE6 | 900 " 0to 60 %

hrgs+ hrgg

4 1 May 1974



I' 'TCA240

CHARACTERISTICS (continued)
D. C. current gain

of the parallel.connection of
TR1and TR6 at I} +Ig = -3 mA hrE 1 hpre 23 to 190

of the parallel connection of
TR2 and TRS at I} +1Ig = -3 mA » hrg2, hpgs 23 to 190

D. C. current gain ratio

of the parallel connection of )

TR1, TR6 and TR2, TRS hFEL: 6-hEE2: 5 _

Ij+Ig=-3mA 22 1 %200 0to60 %
hpE1;6+ hFE2;5

DYNAMIC DESIGN DATA
Noise figure at f = 100 MHz

I = 1mA;Vcp=5V;Gg=3,7mA/V;Bg = -2,5 mA/V F < 3,7 dB

Ig =2,5mA;VeB=5V;Gg =6,5mA/V;Bg = -2,5 mA/V F < 4,2 dB
y parameters

Vecg =5 V;f = 100 MHz Ig=1mA |Ig = 5mA

Input conductance ) . Zie typ. 4,4 13,6 mA/V

Input susceptance bje typ. 7,6 9 mA/V

Feedback admittance |yre|  typ. 0,4 0,4 mA/V

Phase angle of feedback admittance ~¥re typ. 100° 100°

Transfer admittance lvfe | typ. 22 55 mA/V

Phase angle of feedback admittance —Pfe typ. 450 96°

Output conductance goe typ. 0,4 0,5 mA/V

Output susceptance boe typ. 1,8 1,8 mA/N
Frequency response (see circuit on page 6)

Ig = 5 mA;RC = 600 ;f = -3 dB £ typ. 34 MHz

Switching times (see circuit on page 7)

s = os| 1|24 |ma
Rise time tr typ. 2,9 {2,711 2,7 | 3,1 | ns
Fall time te typ. 1,4 11,31 1,6 2,3 |ns
Rise propagation delay time 1) tpdr typ. 111121 1,41 1,7 |ns
Fall propagation delay time 1) tpdf tyP- L1 | L,2] 1,4 [ 17 |ns

1y Reference level 50 &.

November 1974 ‘ : 5



TCA240

DYNAMIC DESIGN DATA (continued)

mv1 Vs

{ 100 1,5
100l ius

47k0

7264783

7

Circuit for measuring the frequency response

6 May 1974



TCA240

DYNAMIC DESIGN DATA (continued)

5kQ

]
|
15 Re | InF
'
D1 '
L L
1nF ==100nF R1 R2 | nE . 1?__0 2,4kQL
n
1
T T |16 T T
) T 7264782
b s - e — - ——d M
Circuit for measuring ty, tg, tpdr and tpdf

May 1974 | | H 7







TCAS580

INTEGRATED GYRATOR CIRCUIT

The TCAS80 is a monolithic integrated gyrator circuit with floating inputs. It is intended
mainly to replace the coils in telephony low-pass filters. The simulated inductance
consists of the IC, two resistors Rg] and Rgp and a capacitor C2. With this configuration,
inductances of up to 1 MH * 2% can be achieved.

QUICK REFERENCE DATA
Supply voltages Vp typ. 4; 4 Vv
VN typ. 7, 6 \%
Supply current Ip typ. 0,8 mA
‘Frequency range ‘ : f d.c. to 10 KkHz
Quality factor at f = 200 Hz Q 500 to S000
Efficiency n typ. 1,4 %
Operating ambient temperature - Tamb -20 to +70 °C
"BASIC CIRCUIT
i Iis s
Slp’ Ve 13
5| Teasso  P2f3
9 2
—
Ryt T Rg2 02:1‘: = L
-
o T s
o &} vy P2
B |2 |®

7276279

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).

August 1976 ‘ 1



TCA580

sERERED

CIRCUIT DIAGRAM

TR12 TR17

TR21

TR23

2
L\
A 4
D14
ld
1 L]
1—-@15 A07 ') 4 TR?—l
Tre} - Fras
R2 Ré RE R7 R10
VM
0
16
P;013 9503 (t1 j>15 . 8T Re ; jn 9,01 40P,
. Rg2 .
—J
1L
¥ 72741285
c2
7 g
//
e
2 - April 1976



TCAS580

SIMPLIFIED CIRCUIT DIAGRAM

TCAS580 J— c2

7276281

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Supply voltages' Vpto VN max. 14
Common mode input voltage ‘ V1o max. 14
Differential input voltage +VID max. 14
Temperatures

Storage temperature Tstg -55 to +125

Operating ambient temperature Tamb -20 to +70

AY
v
AY

oc
oC

April 1976 v 3



1

TCA580 “ _

Supply current (adjust with Rp = 50 kQ)-

Efficiency: signal power
supply power
Tolerance of inductance

Quality factor at f = 200 Hz;
Rgl =Rg2 = 10 kQ2; pin 11 earthed

Output voltage (peak vaiue)
Input offset voltage

Input offset current

)

Ve
1 15 }9
6lp’ 113
g|"  Tcaseo P2
91 9;
—_—
el Rg1 T Rg2)
82nF T~ 10k 10k
P —
12 9, 9, 14
1" P, P, 4
7 8 2 16
Rp
50kQ, Yy
7 1216280

The values for L and f,og in the circuit above are:
L=Rg1RgyC2=8,2H
= ! = 194 Hz

fres =
2r V Rg1Rgp ClC2

- CHARACTERISTICS at Vp = 4,4 V; VN = 7,6 V; Tamb = 25 °C

Ip

AL

2
82nF =

typ. 1,4 %
=~ +0"2 %
500 to 5000

< 1,6 V.
< 25 mV
< 9 pA
6

a L

1

April 1976



TCA580

2500 1270283
|
—
@ I
I
I
ll
2000 1
y A
/
/
/
1500
1000 5 3 .
10 10 fres (H2) 10

10

Quality factor as a function of frequency at pin 11 connected to earth.

April 1976



‘TCAS580

Circuit and response of a low-pass filter with three TCA580 gyrators.

i T

10k E , _

£1% == T T 1 = T T 1 ﬁ‘: T Ee l ]10kn
TCA580 _TCAS80 - Lrcaseo 1%
T | T | T

71270262

7276_2&_ 60 .
attenuation— _[JIJ A /T TN\ 8
band —3] u \/ N
02 ~ 40
(dB)
0,1 : , 20
pass-band »
. 7
= /

0 v 0
-0 : ' -20
'y 2 3 :
© 10 f (Hz) 10

6 _ April 1976



TCA770

TCA770A
TCA770D

I.F. LIMITER-AMPLIFIER

with very low current consumption

The TCA770 is a limiter-amplifier with a balanced f. m. detector and an audio pre-

amplifier intended for a frequency range of 100 kHz to 500 kHz with narrow band f. m.
The circuit is especially intended for use in portophone sets, where low current con-

sumption and high sensitivity are important.

QUICK REFERENCE DATA

A.F. output voltage at Af ="+ 3,5 kHz (r.m.s. value) Vo(rms)

A.M. rejectionat Af =+3,5 kHz;m =0, 3;f, = 1kHz
Vi=1mV o

Open loop voltage gain Gy

typ.
typ.

50
600

Supply voltage ' Vp
Ambient temperature Tamb
Frequency fo
Total current consumption Tot
Input limiting voltage (-3 d'B) ' Vilim

PACKAGE OUTLINES (see general section).

TCA770. : SOT-43 (plastic; 14-lead).
TCA770A : plastic 16-lead dual in-line.
TCA770D : SO-14 (plastic 14-lead flat pack).

July 1976
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.

I

CIRCUIT DIAGRAM (pin numbers between brackets for TCA770A only).

@ RN
8 7 9 10
o ® ° 0

©013{15)

R19 .
y 06Y R23 R25 Yor
h4

TR24 TR28 )
R‘lf] [[]RS TR5>—' Rsh IjRIO TR|1>-—I R‘Sf] [I]Rﬂ ’ "::TRSB

TR&4 TRI2 : |
{ ™ TR0 fTais *—-[:TRZO ] mmj— -
2] Jea sl N les '\ » TR25 TR30 TR36 )
cif J_cs fcs 071 [eo cio]
1 3 T '/ RS TRIS J/ - ) —0 12 (13)
TR -n:v\‘_ TR13 TR23 TR28 ._.Kﬁm —-{:mzs
R4

20- o8y You

TR21 :
[—{mz Rs[l] [l]k-} —{TRB :‘,[1] ,Rz[l] ,RA[] I——Kﬂm TR17 Arﬁm l—( r-lfmzs TRS-‘P_’- . ‘-—(nus TRA1

Yo R29
i R26
Yo :
Rz[J "9[1] ¥o3 [l]ms g]kzo R2|[l] R22 [l]ﬁzz. R30
: o4
E]:' ) <L ° & 5,16}
6 3 5 1
7w (6) u2) Tesesnz

aoZ/vol
V0£LV)L
04£4V21




TCA770
TCA770A
TCA770D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage (pin 13 or 15) Vp
Storage temperature ’ Tstg
Operating ambient temperature Tamb

max. 15
-55to +125

-30to +70°

A%
oC
oC

CHARACTERISTICS at Vp = 7,5 V; Typp = 25 °C; £, = 100 kHz; measured in circuit on
. page 4. The pin numbers between brackets for TCA770A only.

Total current consumption Lot ‘
Supply voltage range Vi3-14
Power dissipation Piot
LF. limiter-amplifier and f.m. detector
Input limiting voltage (-3 dB) Vilim
A.M. rejection
f.m. signal: Af = 3,5 kHz; f; = 70 Hz
a.m, signal: g =0,3; f; = 1 kHz
at Vi = 300 pv o
atVi= 1mV a
at Vi = 10 mV @
Input impedance; pin 1 1Zi|
A.F. output voltage; pin 9 (10)
load = 100 kQ2; Af = +3,5 kHz;
fm = 1 kHz; Vi = 10 mV (r.m.s. value) Vo(rms)
Influence of ambient temperature on output voltage
Distortion at Af = £5 kHz; fy, =1kHz
A.F. amplifier 3)
Open loop voltage gain (Rygaq = ) Gy
Input bias current; pins 10 and 11 (11 and 12) Ij

Current of current sink in output stage Ic

1y See also left-hand graph on page 4.
2y See also right-hand graph on page 4.

typ. 450
300 to 600

5 to 10

typ. 3,4
2,5t04,5
typ. 30
typ. 40
typ. 50
typ. 60
> 10
typ. 90
typ. 6,2
typ. 2
< 3
typ. 600
typ. 270
typ. 56

3y If the a.f. amplifier is not used, pin 11 (12) must be connected to Vp.

pA
pA

A%

mW
mW

oD

dB
dB
dB

kG2

mV
dB /100 °C 2)

%
%

5B

July 1976
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TCA770

TCA770A

>

TCA770D
40 7764830 - 7266831,
Vii-348) 25
(uv) ’ N\,
Vo NG
30 (dB,’ ) . \\ typ
0 \
\ X
\ typ
20 % N\
’ \ =25
A
yin
-
0
! -5
— 0 -75 L.
— 100 200 400 800 -50 0 50 100
— » f (kHz) ) Tamp (°C)
- TEST CIRCUIT (pin numbers between brackets for TCA770A only).
Fr— e — e
v _Elag“': 1! LF. AMPLIFIER/ e oy
j 7 DETECTOR i i“” (R 2 10ka)
i L ‘1
1
500 | ! : T( 2
— - - (S S (S ST S
4) 7/(8) 5|(6) 6[(7) 8(9) -9+(10) 1011 4,%((516) .
120 120 1 ‘
T 22nF ! 1
0,68 uF* | —s 68pF !
1
;, 11mH - n
R2 100k
Q=25 82 1100 .
o | kR gain ”
— adjustment
T
56kA

1nF; ;mF

7764832.3

*) The input limiting voltage depends on capacitor values. (Suggested type: solid alu-
minium capacitor, 2222 122 56687; 0,68 pF /25 V),

*¥) Vo =R1+R2)/R2xV11-4.

i
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TCA980

MICROPHONE AMPLIFIER

The TCA980 is a monolithic integrated microphone amplifier. It is primarily intended

for use with low-impedance microphones in telephone systems.

The output of the amplifier is 22 mV/pbar when used with a microphone having an im-

pedance of 200 Q and a sensitivity of 100 pV /pbar.

A capsule assembly containing the TCA980, a low-impedance microphone and a 0,22 pF

capacitor can directly replace a carbon microphone,
The d.c. supply to the device may be of either polarity.

QUICK REFERENCE DATA .

Supply current
Supply voltage drop at +Iy = 10 mA

Voltage gain at Iy = 30 mA
at Iy = 10 mA

Output impedance at I3 = 30 mA

+1, 10to 100 mA
tVig typ. 4,5

Gy typ. 220
Gy < 260

1Zol  typ. 150 @

<

PACKAGE OUTLINE
TO-12 (reduced height)

Dimensions in mm

.JO 48

’mox

1467 max l4— 12,7 min —

7269267

October 1974 l |
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L

- CIRCUIT DIAGRAM

4 01
R3 RS R20
10kQ []an 60
an
. R
—02
01| D2| D5 DS —
R7 R21
2k0
: D7
R1 :
75k0| R
” 2k0 |/T
TR 11
‘ R8 - '
: A
D3V R6
T 8000 400k0 R10
; 4000
D& R2 D8 2 R11 R!Q
2k0 , 420 3.9kQ0
: o4

»0

7264880.1

086v2L




TCA980

RATINGS Limiting values in accordance with the Absolute Maximum Sysfem (IEC 134)

Currents

Supply current (d.c.) tIy max. 100 mA
Non-repetitive peak current - 100 mA (a.c.) superimposed on 100 mA (d.c.)
Current into pin 3 (d.c.) +1I3 » max. 100 pA

Power dissipation

Total power dissipation : See derating curve below

Temperatures

Storage temperature . Tstg -55to+125 OC
Ambient temperature : Tamb -55to+125 ©OC
Crystal temhperature Ter max, 125 ©C.
THERMAL RESISTANCE
From crystal to case k Rih er-c = 65 oCc/w
From crystal to ambient Rip c:é- a = 180 oc/mw
750 7264879
Ptot » \
(mW)
, \‘
N\ A ?
500 N \%.
N \o -
‘) pe
e A&
/1’;—— Q—»—
250 Z]
\
N\
N
0 -50 0 50 100
Tamb (°C)

October 1974 . “ : ' ” , 3



TCA980

Supply voltage drop
tIy = 10 mA : V3.2
+Ip =30 mA ) tVi-2
%Iy = 60 mA Vi

A.C. CHARACTERISTICS
Voltage gain (measured in circuit below)
£=2KHz; +Ip = 30 mA Gy

f=2kHz; %Iy = I0mA : ' Gy

Change of voltage gain

when changing T,y from ~20 to +55 OC AGy

Gain reduction
between f = 0,3 and 2 kHz v : AGy

Output voltage at f = 2 kHz; dyy < 5%‘ (r.m.s. value)

Iy = 10 mA Vo(rms)

iIz = 30 mA o(rms)

+Ip = 60 mA } Vo(rms)
Noise output voltage

B =0,3 kHz to 4 kHz (x.m.s. value) Va(rms)
Output impedance ‘ ;

f=2KkHz; +Ip = 30 mA 1Zo]

f__3_ TCA980
0,22yF . S
2000 &
Vi
1 ) m 7264878

~D.C. CHARACTERISTICS Ly at Togge = 25 °C; measured in circuit below)

3,50t05,75 Vv
4,45t06,75 V
5,00t0 7,80 V

typ. 220

190 to 260

160 to 260

< 10 %
typ. 1 dB
< 3 dB
> 1 Vv
> 1,35V
> 1 Vv
typ. 1,5 V
< 1,3 mV
typ. 150 . @

_Qctober 1974



- TDA1022

BUCKET BRIGADE DELAY LINE FOR ANALOGUE SIGNALS

The TDA 1022 is a MOS monolithic integrated circuit, generally intended to delay analogue
signals (e.g. delay time = 512/2 p).
It can be used with clock frequencies in the range 5 kHz to 500 kHz.

The device contains 512 stages, so the input signal can be delayed from 51,2 ms to
0,512 ms.

Applications in which the device can be used:

- variation of fixed delays of analogue signals, vox control, equalizing speech delay in
public address systems;

in electronic organs and other musical instruments for vibrato and chorus effects;
reverberation effects;

variable compression and expansion of speech in tape-recorders;

- in communication systems for speech scrambling and time scale conversion.

QUICK REFERENCE DATA
Supply voltage (pin 9) VDD nom. -15 Vv
Clock frequency fd) 5 to 500 kHz’
Number of stages 512
Signal delay range . g 51,21t00,512 ms
Signal frequency range fg 0(d.c.)to45 KkHz
Input voltage at pin 5 (peak-to-peak value) ‘ Vs. 16(p-p) typ- 7 V.
Line attenuation typ. 4 dBly

PACKAGE OUTLINE' plastic 16-lead dual in-line (see general section).

1) See note 1 on page 4.

| N
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SL6T 1290390

UL

CIRCUIT DIAGRAM
13
: 1 2 3
" WU U WU T
B LB
LO ’ —=--02
10 =0
Ig—ms
‘ ‘ . 512 s 5
WL WL UL U AT T Ul i —o
S s S | T .,
e 8- AT o8
—_——— ¢1 - oo
PINNING 7 A
. Clock input 1 (V5 ¢) . Signal input 9. Negative supi)ly Vpp) 13. Tetrode gate (V3.1¢4)

1

2. Not connected

3. Not connected

4. Clock input 2 (Vg 9)

. Not connected
.-Not connected

. Output 513

10. Not connected
11. Not connected

12. Output 512

14.
15.
16.

Not connected
Not connected

Ground (substrate)

zzolval



TDA1022

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages (see note)

Supply voltage Vg-16 0to-20 V
Clock input, data input, output voltage and Vj3.16 Oto-18 V
Current

Output current Ig; 119 0to 5 mA
Temperatures

Storage temperature TStg ~40to+150 °cC
Operating ambient temperature Tamb -20 to +85 °C
Note-

Though MOS integrated circuits incorporate protection against electrostatic discharge,
they can nevertheless be damaged by accidental over-voltages.
To be totally safe, it is desirable to take handling precautions into account.

CHARACTERISTICS at Tamb = 20 to +55 °C; Vpp = =15V; Vg1 = Vg = -15 V;
V13-16 = =14 V; R, = 47 kQ (unless otherwise specified)

Supply voltage range ) Vpbp -10to -18 V l)
Supply current Iy typ. 0,3 mA
‘Clock frequency ) f915 Tp2 5to 500 kHz %)
Clock pulse width th1 T2 < 0,5T &)
Clock pulse rise time IPATE t¢2r typ. 0,05T ; 3)
fall time toifs t42f typ. 0,05T 3
Clock pulse voltage levels; HIGH v Vd’lH ; V¢2H ) Oto-1,5 V
LOW VoL VoL 0 ~10 to :iz z 2
Signal input voltage at 1% output voltage
distortion (r.m.s. value) Vs(rms) typ. 2,5 V
Signal frequency - iy 0(d.c.) to 45 kHz

1) It is recommended that V]13-16 = VglL+ 1V = V¢2L+ 1V; VDb more negative than
VL.

2 In(btheory the clock frequency must be higher than twice the highest signal frequency;
in practice fg < 0,3 f; to 0,5 f¢ is recommended, depending on the characteristics of
the output filter.

3) T = period time = 1/f,. The data on fall and rise times are given to ehmmate overlap
between the two clock pulses. To be independent of these rise and fall times a
clock generator with simple gating can be used. See also pages 5.and 8.

I
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TDA1022 ” . :

CHARACTERISTICS (continued)

Attenuation from input to output ' 1
£4 = 40 kHz; £g = 1 kHz C P g

B

Change in output at fg = 1 kHz; Vg(rmg) =1V

when fd) varies from S to 100 kHz t<yp. 0, i 32

when f¢ varies from 100 to 300 kHz t<yp- O’El’ gg
D.C. voltage shift when f¢ varies from 5 to 300 kHz 0,5 V ’
Noise output voltage (r.m.s. value) )

fg= 100 kHz (weighted by "A" curve) VN(r.m's) typ. 0,25 mvV
Signal-to-noise ratio at max. output voltage S/N typ. 74 dB
Load resistance ‘ . RL t>yp 411(7) ];gQg 1) )

1y Attenuation can be reduced to typ. 2,5 dB if load resistor is replaced by a current
source of 100 to 400 pA. '

4 . ‘ 2 October 1975



SL6T 1940300

IV + Vol <IVgyp) s VL = VoL

**) For maximum dynamic range adjust V3.1 so that AV = V376 = Vg =1 V.

TIMING DIAGRAM
ov
o ) 1,5V max
90%0 80%
v V¥
B, INPUT l
" 10% 0%
" tg =t -~ tor =
ov
o 1,5V max
B, INPUT J’
" — / e
g2 *

7269733

ceolval



SL6T X290320

APPLICATION INFORMATION

T

fp = 50 kHz (min.);

cut-off frequency = 15 kHz:

*) Adjust d.c. voltage for class-A operation (=5 V).

Conditions : low pass filter pA741CV (12 dB per octave);
gain =+3,5 dB (compensation for line attenuation);

-15V
[ 56k0
180 42 .[ '
100nF “a P
audio input B % g i 2 4 ’ '
Vs(rms)<2,5v—| 51671"DA11022 2 12068 T2K0 L 1; uA?;dCV 8 output
4,7k0)
RL= xxx) ,J_
pePy .I.zm pF S6kQ
o "
7 . = —_— -
—— LI e
*%)

. T— — 1269737
—— [ LILe

Single delay line connection

*%) Clock input voltage amplitude: Vo, = -15 V.

*% %) Can be replaced by a current source of
100 to 400 pA (see also note 1 on page 4).

zzolval



SL6T T3q0300

APPLICATION INFORMATION (continued)

1kQ

-15v

13 9
5 TDA1022
16

1
h2

to low pass
I filter

audio input 1 ° 100nF
5 TDA1022
Ve <25V
s (rms) " 1 L12
100
kQ
RL= )
7kQ

RL= ex)

ov

< L1l %
*X)

7269736

Series connection of two lines TDA1022

*) Adjust d.c. voltage for class-A operation (=5 V).

**) Clock input voltage amplitude: Vqap = —15 V.

*¥%¥) Can be replaced by a current source of 100 to 400 pA (see also note 1 on page 4).

:ﬁ||||¢1

cecolval
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N

Vpp =0
~Vgg =-15V
A f¢~ =15 kHz

LREgdiR

" APPLICATION INFORMATION (continued)

)

-5y -15V
l HEF4013
1, HEF4011 - J - ' < 8 1 HEFLO14
H N | 9p, %% |13 8
o ofp— 2 02

3 L 1 ' ijoﬁm
CP FF CP, FF
oijo2 5o 212 n 4,
Cpi Co2 B _ 2
. ‘

5,
4 ka 10

7273980

220pF TSV

Clock oscillator and driver circuit with elimination of overlap (for max. 6 x TDA1022)

zzolval




TDA1022

7269735

15
1 typical values
\
Vo
v
Vg = =15V
10 : =14V
4 11
=13V
SV ]
/'
d =10V
5 4
1A
1 A
A
L1
0 ;
0 -5 -10 =15 Vs (V)
Conditions for the graph above:
2 7269732 VDD =-15V
V13-16 = -14V
VdJH =0V
£y = 40 kHz
Vo (rms) 4 ¢
=47kQ
V) R
4
1,5
typ
/
4
/
1
Conditions for the left~hand graph:
Vpp = ~15V
Vi3-16 =-14V
V(}H =0V ’
fy= 40 kHz
05 fs = 1kHz
- S0 v B Rp =47kQ

October 1975




TDA1022

[T

7269736

* typical values
s
{dB)
0 Vs=0,775 V.
-25
N
AN AN
-5 A AN h
N\ \ N\
N \ A
5 =10 kHz 40kHz 100kHz
..'7'5
-10
> . - 2
10 1 10 1, (kHz) 10
Conditions for the graph above:
75 726973 Vpp=~-15V
Vi3-16=-14V
Vg=0to-15V
deot
(%)
5
typ
2,5
Conditions for the left-hand graph:
fs = 1 kHz ' :
Vg =~3,2V
VDD ==15V
Vi13-16=-14V
V’¢= Qto-15V
=40 kH
010-' : % i

1 Vsrms) (V) 0

October 1975



GENERAL INDUSTRIAL



 TYPE SELECTION

General industrial

" SAA1027
SAK140
TCA280A
TDA0555D
TDA 1024

i

- stepper motor driver

- revolution counter )

- universal triac control (trigger module)
- timer

~ a mains-zero triac-triggering circuit

November 1976



SAA1027

STEPPER MOTOR DRIVE CIRCUIT

The SAA1027 is intended for driving a four phase two stator stepper motor.

The circuit consists of four output stages, a logic part and three input stages.

The logic part is driven by three input stages; a trigger input stage, an input stage which
can change the switching sequence of the logic part so that the motor can rotate clock
wise (CW) ox counter clock wise (CCW) and a set input stage to set the four output stages.
The three inputs are compatible with high noise immunity logic to ensure proper operation,
even in noisy environments. The output can deliver 350 mA in each phase. The right
switching sequence of the four phases is obtained from the logic part of the circuit.
Integrated diodes protect the outputs against transient spikes.

QUICK REFERENCE DATA
Supply voltage ) © Vp 9,5t0 18 V
Load current (each oufput) ' IQ max. 350 mA
Logic for CW and CCW operation
PACKAGE OUTLINE 16 lead plastic power dual in-line (see page 9) -
=
1

Deycember 1974
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PL6T Iaquada( ' (—

»
CIRCUIT DIAGRAM
; a
Yor ¥os Yoo You
TR2 TR12 TR29 TR39
b
¢
d
.
Ve
o2y yos | Diy 06 D7y D8 010y 0N D2y YOl DSy WOt
TR1}— TR3 TR?AF&G TRIO}— TR} TR18—{TR19 TR20} TR22 R26—|TR27 TR28]— TR30) $—{TR3u—TR35 TRI7f— TR3E ttrrus—Tras TR} TR [TRS3—{TRs%
— 1 4 — L o] —t ——1 —
l T
—{TR&  TRE TR13 TR16) [TR23 TR2! [TR31 TR33] TR40 TRG3) [TR50 TRS2]
1 .
RY R3 URL ﬂRS [RE R7 RE [JRN
= f
TRS :g TRI? TR24) TR32 TR %&L TRSY
- 9
[
TR9 TR2 TR36 N vn‘a—
k
l
[—'éms TRA2
m
Rz R9
0 5(12)
THT
o él P

bi-directional, 4 position, synchronous counter

2T0LVVS
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SAA1027

LLLLLL

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages )
Supply voltage (pins-4, 13, 14) , Vp max. 20V
Input voltage; R (pin 3), S (pin 2), T (pin 15) Vi max. 20V
Current ‘
Output current; Q) (pin 6),Qy (pin 8),Q> Iq max. 500 mA
Power dissiHation , o . see derating curve below 1)
Temperatures
Storage temperature . . Tgtg —40to+125 °c
Operating ambient temperature Tamb —20to+ 70 °C
THERMAL RESISTANCE ’
From junction to ambient Rth j-a = 70 °C/W

3000 7264952

Peot

(mw)

2000

1000 Gth j-0.270°C/W

/

0 150
Tams (°C}

1y Additional power caused by the self -inductance of the motor-coils will be dissipated
in the diodes (D31 to D34).
This extra dissipation has not been considered in the bottom graph on page 8.
If necessary external diodes must be used.

4 ’ December 1974



SAA1027

FUNCTION TABLE

Direction conditions (R)

The direction of rotation can be changed at any moment independent of the state of the T
and S inputs.

Set conditions (S)

When T is HIGH and S LOW then the outputs are set: Qy =L, Q2=H, Q3 =L, Q4 =H.

Trigger conditions (T)

S=H
R =H R=L
T Qr Q2 Q3 Q T Qe Q Q3 Q4
0 L H L H 0 L H L ‘H
1 H L L H 1 L H H L
2 H L H L 2 H L H L
© 3 L H H L 3 H L L H
4 L H L H 4 L H L H
CHARACTERISTICS at T, 1 = -20 to +65 °C; Vp =12V
. typ. 12V
Supply voltage (pin 14) Vp yp9 5t018 V
Supply current (without load, all inputs
) typ. 4,5 mA
HIGH’ pin 4 open) , Ip 2,0t06,5 mA
Input logic voltage levels and currents for R, S and T Vig - '7’ 5 v
HIGH ‘
Iq typ. 1 pA
ViL < 4,5V
Low ' I1g, typ. 30 pA
. typ. 12V
Supply voltage (each output stage) VQ 1,5t0 18 V
Supply current (each output stage) Ig < 350 mA
Saturation voltage of output transistors
at Ig = 350 mA (pins 6, 8, 9, 11) . Vgat < 1,0V
Bias voltage and current (max. values; pin 4) See top graph on page 7
Bias resistor ' See bottom graph on page 7
Power dissipation in bias resistor See top graph on page,S
Total device power dissipation See bottom graph on page 8
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SAA1027

NI

APPLICATION INFORMATION

Vp=12V Vg=12V
4
f 1p=45 mAl lB=BOmAl Rg=120Q {0,75W)
OMJF-[ 1000 '
' { V-
L Yo STEPPER MOTOR
13
SAA1027 % 4 r—o
1]15 | TRIGGER | | [, | 1fQ :‘* A "z
-—— -
STAGE BI- DIRECTIONAL 1g=350mAl 00 :
> ] - 13~ 3
ITH v !
s|2 SET & POSITION OUTPUT Qs | I
STAGE SYNCHRONOUS STAGES Q I, 300 ol
: - 81M2 e
-—
COUNTER [o=350mA : :
rR{3 | cw/ccw 6 pagunt 300 r!
~ STAGE Bl ey T
IR |
5 12
Vo =12V
v v 7264956
PINNING .
1. not connected 9. Q3 (output)
2. S (set input) 10. not connected
3. R (CW/CCW input) 11. Q4 (output)
4. Vg (positive supply) 12. Earth (negative supply)
5. Earth(negative supply) 13. Vp (positive supply)
6. Q1 (output) 14, Vp (positive supply)
7. not connected 15. T (trigger input)
8 16. not connected

. Q2 (output)
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SAA1027

7264953

600

Ia
(mA) ‘
IB “’k—u
400 ¥
/V
4
7
7
200 v;
, V.
V.
0 -
50 100 150 Ig(mA) 200
1 2 3 Voo W) &
20 ' 7264954 E
Eeh LT =
Yo / 1]
/ N/
5 yA I AT /]
/] /
/[ [/ 1/ I/
i / )
/ AN/
0 VAlVAw4 d
yAVAY.S
L/ /
/ A/
Ul 1/ VI
; APz AY.04/
" py/ 4
B //
"1 (A B
P s i
OF": N ;
10 102 103 Rg (Q) 10%
7
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SAA1027

16 LEAD PLASTIC POWER DUAL IN-LINE Dimensions in mm
' - s,isum —_—
'¢ 21,85 max > 2"2‘8
[
] , Ei_j \
Q
2
o .
a‘ |
X ‘ \
*lfe-025 |
390 | |
2,66 It
* i
H i ?
- -~
9,50 ol
7y60 72550414
16 15 1% 13 12 1 10 ) A) Centre-lines of all leads are
: within £0, 127 mm of the
_»_3‘ . . . . . 4 nominal positions shown; in
the worst case, the spacing
R 3 4 5 6 4 8 between any two leads may
deviate from nominal by
10, 254 mm.
B) Lead spacing tolerances ap-
ply from seating plane to the
top view line indicated
SOLDERING
1. By hand

Apply the sold'ering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 °C it must not be in contact for more than 10 seconds;
if between 300 °C and 400 °C, for not more than 5 seconds.

2. By dip or wave

260 °C is the maximum allowable temperature of the solder; it must not be in con-
tact with the joint for more than 5 seconds. The total contact time of successive
solder waves must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plas-
tic body must not exceed the specified storage maximum. If the printed circuit board
has been pre-heated, forced cooling may be necessary immediately after soldering
to keep the temperature within the allowable limit. :

3. Repairing soldered joints

The same precautions and liniits apply as in (1) above.
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SAK140

REVOLUTION COUNTER

The SAK140 is a monolithic integrated circuit intended for use as a revolution counter

in motor cars.

It contains a stabilization circuit and a monostable multivibrator which converts the
circuit input pulses into output current pulses of constant duration and amplitude.

This pulse duration is determined by an external R -C network; by proper choice of R
and C, the circuit can be easily adapted to any milliammeter. Together with the internal
stabilization circuitry this makes the indication almost independent of temperature

changes and supply voltage variations.

QUICK REFERENCE DATA
Supply voltage Vp 10t0 18V
{ Power dissipation at n = 6000 rpm;

Ip=12mA; Vp =12V Peot typ. 130 mW
Input pulse amplitude (pin 1) Vi 3,5V
Output current (pin 9) Io < 50 mA

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section).
| 1
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CIRCUIT DIAGRAM

120—

TR8

©®

-

TR12

‘D12

D13

O 16

7264877
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SAK140

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltage

Supply voltage (pin 12) Vp max. 18V

Currents

Current at pin 9 (peak value) ~Igm max. 50 mA
at pin 7 (peak value) -T7m max. 50 mA
at pin 8 (peak value) -IgM max. 50 mA
at pin 1 ’ +1y max. 10mA

Dissipation

Total power dissipation see derating curve below

Temperatures ;

Storage temperature ; Tstg =40 to.+80 °C

Ambient temperature Tamb ™ —40to+80 °C

726487t

750

Peot
(mw}

500

250

0 25 50 75 Tams (°€) 100
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'SAK140

CHARACTERISTICS

v Supply voltage range (pin 12) » Vp 10to 18V 1)
Supply current (op-st‘ate) at Vp =12V I12 typ. 5 mA
Power dissipation at n = 6000 rpm; )

Io=12mA; Vp=12V Peot typ. 130 mW
Volt'age‘ at pin 7 (on-state) k ) : V7.-16 typ. 2,5V
Temperature coefficient '

of dutput pulse (pin 9) ' - typ. 200 ppm/°C
Adjustable output current ‘

resistor between pins 7 and 16 or 8 and 16 < 50 mA
Resistor for peak output current adjustment ) Rm > 50 Q.
Resistor for output pulse duration adjustment R { 0, (?lmto ggg Eg

S 220 pF
Capacitor for output pulse duration adjustment C { ‘typ. 10nF
. 30 pF
Input pulsevfreqUency (for circuits on page 5) f < 400 Hz.
Input pulse frequency (pin 2 not connected) _ f < 30 kHz
Influence of supply voltage on output amplitude
Vp from 10 to 16 V; top circuit on page 5 7 typ. O, 6%
bottom circuit on page 5 - typ. 1,6 %
Input triggering voltage ) ) »
" at which level good triggering is achieved : 7 Via6 > 3,5V %)
Duty cycle of output pulse o 8 t<yp 8: ;g ‘

1) The circuit is internally protected against reverse connected supply voltage.

2) To prevent the input circuit from overloading by large input pulses a voltage
regulator diode (D13) has been connected at the input terminal.
This diode also functions as a protection against negative trigger pulses.
A resistor has to be connected in series with the input terminal, having such a value
that the input current does not exceed 10 mA. -
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| “ | SAK140

APPLICATION INFORMATION
1200
i N
to breaker .
contact m Rm2
. ZF D .
| C=10nF R=270kQ.
1kal | ==2200F  —]} 1
| | i
1 2 3 4 5 6 N 8

SAK140

6 15 14 13 122 11 10 9

L T 1T T 11

I
-
_L‘ .+ [°l mA
100nF 5= 270
. } T ‘

o\

72648751
Temperature coefficient of I, is 800 ppm/°C determined by diode D. 1)
1200

V; . T .
to breaker é‘ I\
contact
% Rm1 Rm2
C=10nF R=270k0
T

[

1skal | ==2000F  —
41 | i

2 7

3 4 5 6

-

1
SAK140

B 15 44 13 92 11 10 9

i
2
7 vP 726408761

Temperature coefficient of I, is 800 ppm/OC determined by an internal diode between
pins 7 and 8.1)

1) The influence .of supply voltage variations is very small when using the top circuit.
When using the bottom circuit the influence will be greater,
The influence of the temperature coefficients of R, C and Ry are in this case

negligible.
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SAK140

Temperaﬁure coefficient of output current I,

SAK140

16 15 14 13 12 W 10 9

NN

Yo Iol :‘mAf v
» ) 7264876

The temperature coefficient of I, depends on the temperature coefficients of R, C, R
and the voltage. on pin 7.

The temperature coefficient of R = 270 k2 (carbon resistor, catalogue number

2322 101 33274) is -330 ppm/°C and of V.1¢ is 200 ppm/OC,

The temperature coefficients of Ry, and C depend on the kind of components chosen
Their influence on the temperature coefficient of Iy are given below.

C =10nF Ry, = 160 t.c. Io=12mA
metallized polyester carbon resistor 440 ppm/°C
capacitor (flat film type) | t.c. = =220 ppm/CC

c. = 350 ppm/°C catalogue number:
catalogue number: 2322 101 33161
2222 342 25103
moulded metal film 190 ppm/°C
resistor

t.c. = 25 ppm/°C
catalogue number:
2322 163 11601

tubular moulded carbon resistor -10 ppm/°C
polystyrene capacitor t.c. = =220 ppm/°C
t.c. = =100 ppm/°C catalogue number:
catalogue number: 2322 101 33161
2222 435 21003
moulded metal film -250 ppm/°C
resistor
c. =25 ppm/°C

catalogue number:
2322 163 11601

1448 &R oV
In general: t.c. = Ay c R V7-16 -1
’ Io 1+ ARm

6 ” o II September 1974



- " SAK140

‘ 10° : 7264872
duty cycle = 1
——=— duty cycle = 0,75
R \,\ SN NANEAN S \\o
o (k) \\\\ AN NN N \ ™ LN \\“eeo
AN \ ] N -~ N M
N N N A S \
h N\ 9 AY
\:\ NN PK N \:J RN \q A
\\\ AN N W\ \ \\ R N [ \\
2A N AY I N A M3 SONLLY N
10 W S e N — ‘\"‘AA\ e N
N NN A K ; N ‘\A
NINCINDN NERXANEANA A NEEAN
\ \\ v "’9& 3 < \‘ A, \\\
\f\ Mo P ;:\\ N N AN \\\\ N
N, ) 2, \
\}\ L) NEN \\\ \\ by \\\
\ w.\ Y2 [ M ™ \ N \ \ JF\
\\ \.:l’ook N N N \\ \\ \\ N N \\‘
N2 9 N\ N
\\% N \\\J AN Q\\\ NN
NN N N \ A WNCN
AN SANEL NN AN N
107! 1 10 f (kHz) 102

For other duty cycles at f.s.d. than'0, 75, the value of R or C derived from the graph at
a duty cycle of 1 must be multiplied by the duty cycle required.

102 7264873
f N,
(mA) \5 \Y
\\ \\i
duty cycle =
NORR %75 7
. A NNNGG
NOSXC 0.5
AN A4
AN "4 Vel A
\\\ R 0.2
\ 0,
\ J
IR AN
N DN :\\
\< Y\\N\tt:\
) _ N MW .
3
10 10 10 R (Q) 10

If a diode is connected in series with Ry, the value of Ry, derived from the graph must

be lowered with 25 %.
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TCA280A

_ TRIGGER MODULE

The TCA280A is a monolithic integrated circuit designed for thyristor and triac control.
It contains the following circuit sections :

— d.c. power supply (intended for direct a.c. supply)
— zero-crossing detector (for synchronization of the trigger circuit)
— difference amplifier (used as a sensing amplifier)

— ramp function generator (operating as the sawtooth oscillator in time-proportional
control)

~— output amplifier (amplifying the trigger pulses and feeding the thyristor or triac
gate) o

Various control modes possible when using the TCA280A are:

— phase control

— synchronous on/off switching  (static switch)’

— time proportional control

The device is designed to be supplied directly from the a.c. mains through a dropping
resistor, alternatively, supply can be obtained from a 14,5 V(d.c.) source connected

between pins 11 and 16.
The output current capability permits triggering of large thyristors and triacs.

PACKAGE OUTLINE plastic 16-lead dual in-line (see general section.
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viLol [11UV

CIRCUIT DIAGRAM
B " S R iy
[ I —— N i '
b : A [ -
| | G | i é'_ | !
D 8] | TR
fe D : T ka , ey mL
| l 14—i% o
l b3 R 275 TR18 | "
| | Bk TR12 TR13 ki ‘
I ' 11 .
o4
. ) X | | T Tma | Yo . l
' I [ ka ' — TR20 | '
) I () N . |
Aot TR i , I D !
| . TR3 —l TR14 I TRi6 ! F{TRZS ) |
' I I ~N 15, , ) 10
TR2 TR
| L R ad yots | —'_ . T
. I | 380 - : TRI7 TRZB—' . I
Y ot4 i rg R13 '
I ' ' [ 24 l 95 [] #i‘ - i[ ii’ . L020 .
. | | ka ' kn p1s| 017] D18 | l
-t 1
l . ¥os 200 i ! |
. I L N ) T—
T
L o —— T ——. )
DC. SUPPLY ZERO-CROSSING DETECTOR DIFFERENCE AMPLIFIER RAMP FUNCTION GENERATOR OUTPUT AMPLIFIER

V08IVl




TCA280A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

I voltages Vi1-16 max. 17 A
Vii1-7 max. 17 v
| Vii-4 max. 17 v
Vg_ 16 max. 17 \'
V8_ 11 max. 17 A%
Vo9-16 max. 17 A%
Vs-16 max, 17 v
V6-16 max, 17 Vv
tVs_6 max. 7 v
Vis-16 max. 17 v
Currents *113(AV) max 30 mA
1 13Mm max. 80 mA
1 13sM max, 2 A )
-1 lO(AV) max. 30 mA .
-T10M max, 600 mA 2)
\ EARLY max. 10 mA
1s max. 200 mA
*13 max. 10 mA
I5:1g max. 10 mA
-1 8 ~Ig max. .10 mA
Ig max. 10 mA
Is max, 10 mA
Total power dissipation
1000 7270221
Piot
(mWw)
500 NG
N
AN
N
0
0 50 100 Tamp(°C) 150
Temperatures )
Storage temperature Tstg -55 to +125 o°c
Operating ambient temperature Tamb =20 to +80 oC

Iy ¢ <10 ps
2y t <300 ps
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TCA280A

HETE

CHARACTERISTICS at Tgmp = 25 °C
Power supply

Supply voltage at 113 =5mA;1;5=0

Supply voltage range for external supply

Zero-crossing detector i
Input current at V.14 = 13 V515 = 0,5 mA
Input voltage at 12 =0,1 mA
-1,
+ly
Difference amplifier
Input currents

-V5.13=3V;+13 =10 pA or -I3 =30 pA
-Vg-11 =3 V;+13 =10 pA or -I3 = 30 pA

Qutput currents

~V5.11=3Vi+13 =10 pA or ~I3 = 30 pA
-V6-11=3V;+13=10 pA or I3 =30 pA

Ramp function generator

Trig&er current

Holding current

Trigger voltage at I U <1 14T
On-state voltage at 114 > 1147

Output. amplifier

Input currents at -Ig = 100 pA
at =119 =200 mA

Qutput current (off-state)
Ig =0;Vy0-16 =0
Output voltage drop

-110 =200 mA; —19 =50 “A;Vll—lé = IBV‘

tvp.
Vii-16 w
Vii-16
EA g
-Vi-16 <
+V1-16 <
P.
13 t<y
typ.
Ig <YP
_I4
_17
Ligr <
L4y
Vi4-16
Vi14-16
_18
_19 <
Ty <
Vii-ig <

14,4 v
13to 15 v
11to 17 vV
30 to 50 HA

0,25 v

1,9 v
5 A
10 HA
5 A
10 HA
0,3 to 1,2 mA
0,3t0 1,2 mA
3 A
95 to 210 pA
7,0to 8,3 A%
1,8t02,8 v -
19 to 53 HA
15 HA
1A
2,8 A%
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TCA280A

APPLICATION INFORMATION

The following are a few examples of the various control circuits possible with the TCA2 80A.

1. Synchronous on/off switching (static switch-resistive load)

o
r
Yx10 180KkQ
grxie (0,5W)
Ry R2
:Okﬂ) 15k0 RS
55W :
R 56k0
Toka E)E
13 1 1 2 8
7 9
D.C. CREES';?N'G 5] DIFFERENCE R& oUTPUT
100k0
SUPPLY oETecTon AMPLIFIER AMPLIFIER
3
T 72 3 10
R6 o
o 22k0)] g
o S20uF 820 an
Tusv)
07 . 7264769
i .
Veontr =
0-10v

The synchronous switch gives triggering around the zero crossings of the mains voltage
with a typical pulse duration of 160 ps.

Note

Values of Ry, R, and C1 are chosen for triacs requiring a gate current [ typ. 100 mA
at Vg typ. 2,5 \g For other conditions see graphs on pages 8, 9, 10 and 11.

T
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O

APPLICATION INFORMATION

(continued)

2. Time proportional temperature controller

R1
BYX10 v
Ry R2 RA R7 R9
10kQ. 15k4 18kQ)] 330k0 33k0
(5,5W) . R3
! e | -
L—J
= e
3 11 1 2 4Tk 3 150 220 9 8 .
7 Rl |k | [r13 z
D.C. CREES';?N; "] DIFFERENCE F::CT:(;N OUTPUT
SUPPLY : R12 :
L DETECTOR AMPLIFIER 16 3 141 eneraTOR |2 AMPLIFIER
. 330k0.
16 : 12 - 10
) . Rl
+| o  — R
R8 RIO —L I g
EF ot 4o 220k 3Bk . 120k0 820
. =]
Ry5°C = 33k ZwF
fo!

7264772

Triggering is as in the circuit described on page 5 (synchronous on/off switching; resistive load), as triggering coincides with
the zero .crossings of the mains voltage. However, no triggering can occur if the voltage at pin 5 of the difference amplifier,
supplied by the temperature-conscious bridge formed by R4, RS and the NTC thermistor R6 in one branch, and R9 and R10 in
the other, drops below the voltage at pin 6.

The voltage at pin 6 (Vg_1¢) is a sawtooth, produced by the ramp-function generator (pin 14), superimposedonad.c. reference
voltage. ’

Its repetition time is about 30 s and can be adjusted by varying C2.

The amplitude of Vg- 16 determines the proportional band and can be adjusted by varying R12.

Note

See note on page 5.

-V08TVOlL
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APPLICATION INFORMATION (continued)

3. Single phase control circuit using trigger pulse bursts.

O

R1
D1 MQ

Rd
L7kQ : R2 R3
(8w} 22k0 330kQ
13 11 1 2 3 8
RO- ) MP -
o.c. CREZ S‘IDN " DIFFERENCE FS;;F: - ouTPUT
SsuPPLY : ~
PETECTOR 5| AMPLIFIER CENERATOR AMPLIFIER
76 10
+| c1 : R
=2 680 pF + 9
(16V] 1Rl 820
{16V} '['
o

[n]

(<7V)

7284800

This circuit used in conjunction with a triac, provides a full-wave a.c. controller, and if used in conjunction with a thyristor,

a controlled half-wave rectifier.

Note

See note on page 5.
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.TCA280A

APPLICATION INFO RMATION (continued)

1000 ~ 7263999
P
(W)
Ry
(kQ)
Cc
{x10uF)
100
A
\
¢ min ///
P
\ -
\\ ) L~
10 2
——1A R - P.in Rg1—
_7L___._..__-._...j’4__ -
/ fRdmin P
/ )
, : )4

1
12 3.4 567 8 910 1121314 1516 17 18
Itot (mA)

Graph for determining the values of R4, dissipation P in Rg, and minimum recommended
value of C1 as functions of Iy, for the circuit conditions shown (with diode D) I, is the
maximum average current through D5, and is the total of the current consumed by the’IC
and by the external components,

It should be noted that certain applications like the time proportional controller require .
an up to three times higher value of C1.

fe o)

April 1974



TCA280A

APPLICATION INFORMATION  (continued)

7271000

1000
Ys
P ",
(W) 13 11
(kQ) %
c =
{x10pF)
100
c1 min 1"
T .
L1
L
1
\\ pd Pinf}///’/
/
10 ,/><\ ol
7 =
'/'/ LRd
7
e 7—— —+ T T~
/ TRdmm‘\\
1

12 3 4 56 7 8910 M 121314 1516 17 18
It (mA)

Without diode
Note ,

This graph is not suitable for phase control applications; use the graph on page 8.
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APPLICATION INFORMATION (continued)

100 : 7763998
X
\ A)
Ry \'| \
k) F\
\\ \
N
\ N
10 \\\ )
AVAN
N
\WANAN
\\
N
\\ N /
T~ .
NS
R 2\'\\ 1~ 110V~
NS ? ~IN ~~ govn,
1 Nl
- —— 2WN 70Vn,
~ ~
TS s 50V
\ 1w
[~~~
T~ 30V~ .
01

12 3 456 7 8 9101121314 1516 1718
Itet {mMA)

Graph for determining the value of R4 and corresponding dissipation at different mains
voltages for the circuit conditions shown (with diode D)

Lot is the maximum average current through D5, and is the sum total of ‘the current
consumed by the IC and by the external components.

10 ' : ' April 1974



TCA280A

APPLICATION INFORMATION (continued)

Note

100

Rg
(k)

10

0,1

7271001

5W
N {iow
AN
W
N N Jsw ’
\ W N TR
v \\ h \ e Rgmin
A, T
L\ AN N = Ve =
‘\\ s &N h l' i 3scs)v
NN ™ 3 ~
N B \“\
NN NCNA ~ | T 2200
N N N
\ ?\\\\: \L ~
3 NN =~ T
\ N L I~ T mov~
\\\ *\\ 7 sl [ T sovAa
N N 70V~
o 3
A\ (\ \ N .
WIS 50V
N
2w
i
T30V~

1

2 345678 910112131 1516 1718
Itot (mA)

Without diode

This graph is not suitable for phase control applications; use the graph on page 10,

LikIINe
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TCA280A

L

APPLICATION INFORMATION (continued)

1000 e

= i
AN
AN
R NN
G O Vo=
U IRANN ,§¥
N
NN A av
TNNY 5V
\\\\ BV
100 N
\\N
AANN\Y
ANNNN
| _RE ming [ _1 | ) 3@ L]
N
10 \\ 0
1711
\
"o 100 Io (ma) 1000

‘

‘Graph showing R as a function of I of the TCA280A for various values of V.

The minimum value of R at which the current 110 is kept within the specified limits
is 22 Q.
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TCA280A

APPLICATION INFORMATION  (continued)

20 , ' 7271017
Lot [~ A
(mA) |~ o

‘ - \\0/; ,ll;\\ .

ST Dot max 4.

S U (S ) R O (U S N S U O et 3y
AP 25V
A e,
' P ™ )
A A A
10 A A
A
v / g
SEes—
ez
LA
] =z
0 }
0 100 200

I (mA) 300

Gra}ih for determining I;,; corresponding to a given I with Vg as a parameter.

Once I¢o¢ is known, the required values of R4, R and C1 can be :found. from the graphs
on pages 8, 9, 10, 11 and 12. )

Note that this graph can be uesd only if the highest possible R is used.
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w Preliminary TDAO555D

TIMER

The TDA 0555D is a monolithic timer, equivalent to the NE555, however it is mounted in
a miniature plastic package.

It is a highly stable controller capable of producing accurate time delays or oscillations.
In the time delay mode of operation the timer is controlled by one external resistor and
capacitor. For operation as an oscillator the frequency and the duty factor are both
accurately controlled by two external resistors and one capacitor.

Additional terminals are provided for triggering or resetting. The circuit may be trig-
gered and reset on the falling-edge of a waveform.

Features

e Timing from microseconds to hours ’

e Operates in both astable and monostable modes

e Adjustable duty factor

e Output can source or sink 200 mA

e Output and supply T'TL compatible

e Temperature stability 0, 005%/°C

o Normally-on and normally-off output

e Operating ambient temperature: -25 to +85 °C

e Miniature plastic encapsulation

CONNECTION DIAGRAM
T v,
TRIGGER [ 2 | ‘ | 7] oiscHARGE
ouTpuT [ 3] | 6] THRESHOLD
RESET E [ 5 ] conTROL VOLTAGE
7275108

PACKAGE OUTLINE (see general section)
SO-8 (SOT-96A); plastic 8-lead flat pack.

* August 1976
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CIRCUIT DIAGRAM 8
3 ’ . : . o8
: R1 : [I]RS f]m [I]ns ‘ ﬁma
— TR TRS TR7 »'——KTmo Tmaj : TR19 TR21
» - e +—{ TR22
— , " R14
61 TR3 TR — , []RII : -
TR6 Tasg—(‘ ' D2 —03
. : ‘+l
— ) D1

. Y gz t—f R0
. TR12 TR14 []Rg — o
‘ TR23
20 : : TRO | TR15 }— 1 KTR'B -

4O_{TR4 , ‘\I——‘ ‘ l) I:TR” R15

you | _ { a6 '
TR2 R3 [l]ae : [l]mo R16 ;
: : : o1

w = e ‘
7 d
. 7272848

asssovail

K.muuquaxd




Preliminary

TDAOS55D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage

Temperatures -
Operating ambient temperature
Storage temperature

Junction temperature

Power dissipation in free air; Tamp =50 oC

Mounted on a ceramic substrate of 4 cm2
derating factor for T,y > 50 °C

Mounted on PC board‘of 4 cm?
derating factor for T, > 50 0C

Vp-VN

Tamb
Tstg

Tj

Prot
1/Rth

Ptot
1Ry,

max. 18

-25to +85
-65 to +125

‘max. 125

max, 470

max. 310

v

oC
oC
oC

‘mW

mW /0C

mW
mW /°C

August 1976
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TDAO555D

Preliminary

1

CHARACTERISTICS at Vp =5 to 15 V; Vi = 0 V; Tamp

=25 OC unless otherwise specified

Parameter Conditions Symbol| min.| typ. |max.[Unit
Supply voltage Vp 4,5 - 16|V
Supply current 1) Vp= S5V;Rj = Ip - 3 6 |mA
Vp=15V;R} = Ip -| 10| 15/ma
Timing error (monostable)| Ry =2 to 100 k2
initial accuracy C=0,1pF - 1 -1%
drift with temperature ' - 50| = |ppm/°C
drift with supply voltage - 0,1 - |%/V
Timing error (astéble) RpiRpg =2 to 100 kQ
initial accuracy . |C=0,1pF -12,25 -1%
" drift with temperature - 150 - |ppm/°C
drift with supply voltage - 0,3 - |%/V
Threshold voltage - [2/3Vp| -V’
Threshold current - 100 | 250{nA
Trigger voltage Vp=15V - 5 -V
Vp= 5V - L67| -V
Trigger current - 2 - {pA
Reset voltage 0,41 0,7] 1,0V
Reset current -1 0,1 - |mA
Control voltage level Vp=15V 9 10| 11|v
Vp= 5V 2,6| 3,33 4|V
Qutput voltage; LOW Vp=15V;Igjpx= 10mA VoL - 0,110,25|v
) Vp=15V;Iginx = S0mA VoL - 0,410,75|Vv
Vp=15V;Igjpx = 100 mA VoL -1 2,0] 2,5}V
Vp=15V;lg, =200mA | VgL -1 2,5 -|v
VP= SV;ISi_nk= 5mA VOL -1 0,25 (0,35{Vv
Output voltage; HIGH [Vp=15V;lgource =200mA | Voy -1 12,5 ~|V
Vp=15V;lgguree=100mA [ Voy  [12,75] 13,3 | - |V
{Vp= 5Vilgource =100mA | Voy | 2,75 3,3 - |V
Output rise time tyr - 100 - |ns
Output fall time tf - 100 - |ns
Discharge leakage current - 20. 100|nA

1y Supply current when output HIGH : typ. 1 mA less.

T
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TDA1024

A MAINS-ZERO TRIAC-TRIGGERING CIRCUIT

The TDA1024 is a monolithic integrated circuit intended for use in ON/OFF control of
triacs in static switching applications. It incorporates zero voltage point triggering to
minimize radio interference. .

The TDA1024 is mainly intended for applications such as switching resistive loads and

- replacing mechanical thermostats in, for example:

- central heating installations,
- washing machine heaters,

- water heaters, )

- smoothing irons.

QUICK REFERENCE DATA )
Supply voltage (via dropping resistor) Vg mains voltage
Average supply current ' 17(av) typ. 10 mA
Trigger pulse width . tp typ. 195 -pus
Max. trigger current capability Iomax = 100 mA

PACKAGE OUTLINE  plastic 8 lead dual in-line (seé general section).

June 1976 ‘ ‘ o 1



TDA1024

BLOCK DIAGRAM
. mains  control circuit ' mains
(Vs) d.c. supply synchronization
\ A8 ' ) v6
) ) 1 ZENER-LIMITED : ZERO-CROSSING
common .
) ' DC. SUPPLY TDA1024 DETECTOR °
A\
control 5 INPUT —>- COMPARATOR ~ CONTROL
input g BUFFER : 7 " GATE -
B A\ 2
reference 4 R
input v
. l OuTPUT Z trigger
STAGE output
3
7271368
hysteresis
control

Functions of the TDA1024 are :

- a comparator with Schmitt-trigger action,

This circuit compares the control voltage at pin 5 with the reference voltage at pin 4
and switches on when the control voltage exceeds the reference voltage. The
hysteresis of the circuit is adjustable between 20 mV and 300 mV by selection of the
value of a resistor connected betweenpin 3 and pin 1.

- an input buffer circuit with high input impedance and low output impedance. This
circuit presents a low impedance to the comparator input so that the hysteresis of the
circuit is independent of variations of the input voltage.

- a control circuit d.c. supply which provides a zener-limited nommal 6,5 V.supply,

. at a current of up to 30 mA, for application to the input bridge.

- a zero-crossing detector which produces an output when the sinusoidal voltage applied
to pin 6 passes through zero; advantage of this mode is minimum radio interference.

- a control gate which inhibits the output trigger pulse from the TDA1024 unless there
are outputs from both zero-crossing detector and comparator.

- an output stage which delivers a positive-going, mains synchromzed triac trigger
pulse whenever the control gate is activated. The output from this stage is current--
limited and protected against shart-circuit. Since the current and voltage in the load
must be in phase for mains~-synchronized switching, the apphcatmns of the TDA1024
are restricted to the switching of resistive loads.

f
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TZIThS

CIRCUIT DIAGRAM . —
. f ZENER-LIMITED

' SUPPLY

|, D2

| 7o >t

i . Rt

|

P o

| TRY

! R2

. o

|
e == T T T T T T T T T T T Tt T T T T T Tt R A
Pe t | i
! S 4 ! Y 4 D1Q!F ony Dy |
| TR12 | TRI3}— TRI}—4 TR TR20 (ko | TR |
" | } TR3? |
i | TR33 RﬂL | i
. | TR22 | \
| ! TRI7  TR19 . | -
i 5 TR0 g TR23 | | —02 |
! h ' TR32 i ,

S i '
| | | DY | : |
. . h

: TR TR1S —{TRI8 TR21 TR2% .
| ‘ \ l TR30 016 ! |
i | | o7 ¥ | |
' ., 4 : ) '
| RS | yos R7 DY RS RO | RI0 oY | R4 i
i ; | 1 ! Lo
i INPUT BUFFER | COMPARATOR 9 | CONTROL GATE | OUTPUT |

727175
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TDA1024

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages
Supply voltage (pin 7)
Voltage on pins 2, 3, 4,5 ‘and 8

~Currents

Supply current (pin 7); average value
peak value

Current at pins 4,5, and 6
Non-repetitive peak current at pin 7 (tp<50ps)

Output current (pin 2); average value .
peak value (tp<300 ys)

Temperatures
Storage temperature

Operating ambient temperature

Power dissipation

\

Total power dissipation

Vg max. 8
Vours V3-15 Vgurs

Ve_qs V8-1 max. 8
+ I;/(av) max. 30
1o max. 80
Iy Is5 £1g max. 10
* Loam max. 2

oM max.

TStg =55 to + 125
Tamb =20 to  +80

see derating curve below

7272624

500
Ptot
(mW)
250
Rinj-a = 200 °C/W
0 N
0 50 100

Tams (°C) 150

mA
mA

mA

mA
mA
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TDA1024

CHARACTERISTICS at T,y = 25 °C; f = 50 Hz

Zero-crossing detector

Trigger pulse width at I6(fms) =1 mA;

! _ : typ. 195 ps
| Vg =55V : p 130 to 265 s
; Synchronization resistor see Fig. 3
“ Trigger output (pin 2)
Max. current capability at V8-l =55V =I5 max ~ 100 mA
Trigger current capability see Figures 5,6,7 and 8
Max. trigger voltage at =I5 = 100 mA Voot > 4 Vv
Gate resistor i see Fig. 4
Comparator at Vg a4 = 6,5V
Hysteresis; pin 3 not connected; I3 =0 AVg_y 10to 30 mV
Hysteresis; pin 3 connected to common; Vg =0 AVsg_y  typ. 300 mV
Input current at V4__1 > V5-1 (pin 4) Iy < 5 pA
Ioput current (pin 5) Ig < 5 pA
Control circuit d.c. supply (pin 8)
. _ typ 6,5 V -
Voltage on pin 8 at I7(av) =10 mA Vg 5,5t07,5 V :
IC current consumption (with min. hysteresis) -
pins 2 and 3 not connected;
VS"]. >V4_1; V8"1 =5,5 A% » IIC < 1,8 mA
IC current consumption (with max. hysteresis)
pin 2 not connected; pin 3 connected to common;
Vs_1 >Vyops Vg-1=5,5V Iic < 3 mA
Total average current consumption (pin 7) see Fig. 9
Mains dropping resistor see Figures 10 and 11
Mains dropping capacitor see Fig, 12
June 1976 H II 5



TDA1024°

Fig. 1 : ; 220V
. . resistive
i Rs Rg . load
: : 1200 W
' ' Y ) BYXi0 ' g

APPLICATION INFORMATION

VS='

R1 ’
20kQy 5 6 7 8
100nF
Cs [+ c TDA1024

= .
(10V) ‘ . L 3 2 " o .
—t° Rp I I_ G un

22k o

%3%) .

727062464

*) spike suppressor (VDR): 350V/1mA (2322 594 13512)
*%) Ryg=22kQ)

The TDA1024 used in a 1200 W thermostat covering the temperature range 5°C to 30°C
and designed to minimize the power dissipated by mains dropping resistor R4 by using
a rectifier diode,

Fig. 2 X Vg =
220V

R Reg resistive

s load

3800 1200W

R1 ' /WU “
20k0) 5 6 7 8
e |+ 100nF ' N
st c TDAI024
(1ov)=1- 4 3 2 1
~t° | I
") 22k :
. 7274243
4 *) spike suppressor (VDR): 350V /1mA (2322 594 13512)
*%) Ry = 22k

The TDA1024 used in a 1200W thermostat covering the temperature range 59C to 30°C
and designed to minimize the dissipation in the mains voltage reduction circuit by using
capacitor Cgy. '

[=)]
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TDA1024

APPLICATION INFORMATION (continued)

Design data for the two previous circuits (for other circuits the same sequence of
component value selection must be used):

\ BT138 triac with: Vo =1,6V at 0 °c Mains voltage: Vg = 220 V

| . I+ =72mAat0° Triac load: 1200 W

| 1, <60mA :

; Component values and-circuit parameters:

| parameter Value Figure

Fig.1 Fig.2
trigger pulse width : tp (1s) 105 105 *)
sync. resistor :Rg (kQ) 180 180 3
gate resistor : RG(Q) 33 33 - 4
average gate current : IZ(av) (mA) 3,7 3,7 6
min, required supply current : 17 (mA) ) 6,5 6,5 9
mains dropping resistor : Ry (k) 10 - 10
smoothing capacitor : CS (uF) 470 470 10
power dissipated by R 4 *Pryg (W) 3,2 - 11
mains dropping capacitor :Cy (nF) - 270 12
power dissipated by de : Pde (mW) - 190 12 §
%) See BT'138 data sheet.
\ 7
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TDA1024

7272625

I Lo ‘
Vg =380V ,
1000 iy 7240V :
’ ) 1| Ts|| |Rs
~ / 220V
.4
y ‘
(k) / / 7 .
4 : TDA1024
/ / - ,
£
/ ;/ Re
500 1: trigger
. / '/ 71110V pulse
' _»l |<— 1274245 74
t
1AV/4 P ’
A Fig. 3. Synchronization resistor (Rg)
value as a function of required trigger
. pulse width (tp) with applied mains
w, // voltage (Vg) as a parameter.
Tolerance for Rg : 5%
OkL for VS : £10%
o] 250 500 750
tp (ps) .
7272627
TDA1024
2
" : 1
RAUNRSY ‘ . . f 4
NS v, 2 V,
Vo TN ) 2 J—I_ (3
V) NS Ro = ¥ R
ALY AV VA N N 8.0 ) %
\\\ \ \ C 7276246 72
2 \\\\ N {12\ Fig. 4. Gate voltage (V) as a function
NOCINCINOINCEISC 27 of trigger current (I,) with gate
\ N \< AN \|L\ resistor (Rg) load lines.
\ i
N 337
\ A \\ \
3 N 30
\\ N N X \\
0 \109 68 \rﬁ L7
0 © 50 I, (mA) 100
8 - February 1976




TDA1024

Figures 5, 6,7 and 8, on the next two pages, have to be used with the circuit below.
They show the maximum average trigger current Ip(ay) as a function of the value of R
with the value of Rg as a parameter for VS =1}10V; 220 V; 240 V; 380 V respectively.

Vs

6
TDA1024
2

——
12t
7274251

February 1976
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IL  TDA1024
200 - 7272630
% \‘\‘\3 \\ \ Vg =240V
IR AN
50—\ \\\
VAV
LAY \,
HILIAWY NN
IIARAVAN ALY
AL ) A
WANN NN N
W\ ANLNANE | o0
50 NN t\j\N\\\\ - B | 80
Rs=120kQ 150 [[180 [ [220] [1270 330, 390 470
0 [ [ 1] | l I N
0 5 10 ‘ Iyaw (MA) 15
Fig, 7
200 7272631
LAY j
e :“\\ A Ys=3%0V
Y EITTVANIA
NN
B AL AAMIA
AL A X AR
IAANAVANRY
\\\ ) NN
. 100 \ \\ \ Y N N 18 |
NN ENANELY 157
) N N N L
AN N ~L] 1M0
50 NN ~ — N~ -
-~ ) —] S~ T
Rg=270kQ[[ 330f| 390] | 470 560 680 820
0 HERINRIN ! [ ] | |
0 5 10 Tatau (mA) 15
Fig. 8
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TDA1024

7272632

BT . 7

{mA) | D4

10 ‘ 4

0 5 10 5 Iy (mA) 20

7
TDA1024
3 2 1

]

V3 1‘13 2

1274248 »

F1g 9. Minimum required supply current (17) as a function of maximum average trigger
current (IZ(av))’ with hysteresis setting as a parameter.
I3 = 0; min. hysteresis.
Vg= 0; max. hysteresis.
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TDA1024
7272634
|
16
Rdmnx 1 \
(k)
\
\
12 \; 1200
AW\Y
\
Cs
. N cs (WF)
AVAN V. \ T7d min *
= 380V
8 \ A\ 1 800
1
N 1
2460V[)
A 1
Y 1
:
220V
4 400
110V
‘0 0
0 10 20 1, . (mal 30
Vs
171. Re
Fig. 10, Value of Ry 54 a5 @
= 5 function of Iy iy with supply voltage
R (Vg) as a parameter.
v T_____‘ Cs Also shown is the value of the
7 TDA1024 =T (10V] smoothing capacitor (Cg) as a
l ; function of Lmin:
1276247 200
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TDA1024
. 7272633
\ . )
1\ b wenemee With diode BYX10
== Without diode BYX10
20 -7
\
Pra H X
(W) 3
K3
' 4
15 i \
[THAY
HI :
) \
1
1 \ 1\
Y L UKY \ \ <
AT N
\ ) N
10 R - n
\ \ N\
1 \ “\ N
: ERRR < Vs =380V
A) N N
\ N N
N AN
N N N
[\
5 \‘ N \k \\ N\
N, N N
“ N NN Y N {380V
\ L ~ ] —
AR b I =1
R SR TS 220V [ 240V
N . l !
== oy 1220V 2eaY
0 | 11
BYX10

7274249

Fig. 11. The power diséipated by mains dropping resistor Ry (PRd) as a function of its
- value with the supply voltage (Vg) as a parameter.
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TDAI024

7272626

1000 1000
PRsc
Vg =
P 220V
("’f;j) [ Cq
/ 7260V (nF)
L Yy ¥ 1
k/ d
500 177 500
Y //
4
A
44
0 0
0 10 20 | (ma) 30

Using a capacitor for mains supply

voltage dropping.

T

TDA1024
1
T |
7274250 %

Fig. 12. Power dissipated by the dropping resistor (PR gq) and the dropping caf)acitor
value (Cq) as a function of the current into pin 7 (Iy) with the mains supply

voltage (VS) as a parameter.
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TYPE SELECTION

Special circuits
SAA1114; Z :
TDAO0319D
TDA0723D

- 4-MHz clock circuit
- dual voltage comparator

— precision voltage regulator

TDA3081; TDA3082 - seven-transistor array

November 1976




SAAIN4
SAANI4Z

4 MHz CLOCK CIRCUITS

The SAA 1114 is a C-MOS integrated circuit, particularly suited for crystal controlled
clocks powered by a single battery. ' )

It contains an oscillator, a 22-stage frequency divider and a driver for a unipolar
stepper motor.

With an oscillator frequency of 4, 1943 MHz, the output is a 1 Hz pulse of 31,25 ms
duration with a current sinking capability of minimum 6 mA.

The SAA11147Z is the same circuit, but has in addition an alarm output signal.

Features

® Oscillator frequency: 4 MHz

) Output‘ for unipolar stepper motor
e Single battery power supply

e Current consumption : typ. 50 pA

e Output signal for alarm (SAA1114Z only)
CONNECTION DIAGRAMS
OSCILLATOR 15 7 31V OSCILLATOR B v
oUTPUT N outeuT LU 81 Vn
osgaron 3 7 rest osATOR 3 7 vese
SAAML ’ SAAN4LZ
MOTOR  [3 T ne MOTOR 3 5] ALARM
OUTPUT : - OUTPUT INPUT
% o ALARM
Pla 5]ne. Ve & . Isloutrut
7276024 7276023
Note

The SAA 1114 is internally protected against electrostatic damage. However, to be totally
safe, it is desirable to take handling precautions into account.

PACKAGE OUTLINE plastic 8-lead dual in-line (see general section).

.
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BLOCK DIAGRAM
note 2\ test \ulol_’m switch Ri2
7 4 6 -
o :
] T
1 — ALARM SIGNAL | | 5
_I_‘ GENERATOR __]._N_]
cr 22-STAGE ’ ﬁ R
U DIVIDER note 3. 7 B
notet ._i 3
|—1 MOTOR PULSE
l GENERATOR N
i ,
_ 7276028
V|8
N

Notes

1. Recommended crystal: 4322 143 03111; trimmer: 2222 808 32409.

2. Connecting the test terminal (pin 7) to Vp speeds up the output by a factor 128 for rapid testing, No connection is

necessary for normal operation, due to an internal pull-down.

3. A built-in clamping diode between the motor output and Vp acts as a current by-pass if the induced voltage of the stepper

motor exceeds 0,6 V.

ZyllvvsS

vilvvs
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SAAN4

SAAIN4Z

T i

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) ‘

Supply voltage (V N=0 ‘ Vp max, 3
Input voltage (all inputs) © VNtoVp
Motor output current (pin 3) *13 max. 50
Operating ambient temperature Tamb -20to +70
Storage temperature Tstg -30 to +100

CHARACTERISTICS at Vp = 1,5 V; VN = 0; fo = 4, 194 MHz; Tamp = 25 OC
" unless otherwise specified

¥ 5,5 to 40pF 276027 T

A%

oC

Supply voltage range Vp t>yp i’g tt:z ;’g
Supply current at Ry | = Ip t<yp. 1;8
‘Motor output frequency (see timing diagram) v f1 typ. 1
Pulse width of motor output ) t] typ. 31,25
k . ‘ typ. 80
Voltage drop across output transistor at Ry 1=200Q Vg 2 200
Stability of oscillator at AVp = 100 mV Af/fy  typ. 0,2 x 1076
The following characteristics apply to the SAA1114Z only (with additional alarm output).
Duration of alarm signal; pin 6 at Vp \ ) K] typ. 4
Repetition of alarm signal; pin 6 at Vp Ty typ. 32
Frequency of alarm signal (50% duty cycle) fy typ. 256
Voltage drop across alarm output at Ry 5 = 1 kQ Vo2 t<yp. zlgg
Test circuit
22pF
%*}
Ry ) 22pF
7000 o 4iaad04
Vp . ___I |_
' i3 2 1] %F
SAANM14;Z
5 6 7 8
Yy
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SAAN4

SAAMA4Z
TIMING DIAGRAMS
. - VP
MOTOR OUTPUT | l \

! . 1 — Vo1
’( ‘4—1:1 \VN

f— T= _1_ 7276025

1
Ve
ALARM INPUT I
256 Hz

—— e ——————— -— Vg
awarm outeut - JUTLTU ™ WU m—\voz
N VN

-

4——-———'\'3=l;s——-—-->i

-« T, =325 —————p| 7276028

4 4 August 1976




Preliminary ~ TDAO319D

DUAL VOLTAGE COMPARATOR .

* The TDA0319D consists of two independent precision high-speed comparators. It is

designed to operate over a wide range of supply voltages down to a single 5 V logic
supply and ground. - o

The uncommitted collector of the output stage makes the device compatible with DTL,
TTL and C-MOS as well as capable of driving lamps and relays at currents up to 25 mA.
The circuit is equivalent to-the LM319, however it.is mounted in a miniature plastic
package suitable for hybrid modules and for applications where small dimensions are
important,

Features

e Two independent comparatbrs

o Operates from a single 5V supply

e Typically 80 ns response time at +15V

e Minimum fan-out of 2 TTL gates (cach side)

e Maximum input current: 1 pA

e Inputs and outputs can be insulated from system ground

e High common mode slew rate.

CONNECTION DIAGRAM

GROUND (1) [ 1 " EOUTPUTH)
+INPUT (1) [ 2 + EVP‘

N N Y E—INPUTQ)
Vn[4] T EHNPUT(ZY

OUTPUT (2) [ 5 | [ 6 ] crouND (2)

7275101

PACKAGE OUTLINE  SO-10 (plastic 10-lead flat pack) (see general section).

ITNERTT
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R2

R1

R3

" CIRCUIT DIAGRAM (one comparator)

IVITITd

R6 R7

e}

- INPUTS

rj R
TR
b rre
R11 R12
* ¥ Tris
TR10 | TR13 ]
] R15
TR14 0 OUTPUT
R13 s ‘
~ TR16
1>——KTR12
TRH)—" '
, R16
R14
TR17 R17
GND

v

to other
circuit half

7275088

Axeu;mﬁa.xd
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Preliminary

TDA0319D

.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage

Output to negative supply voltage
Gfound to negative supply voltage
Ground to positive supply voltage
Differential input voltage
Common mode input voltage

Output short-circuit duration

Temperatures
Operating ambient temperature
Storage temperature

Junction temperature

Power dissipation in free air; Tamp = 50 °C
Mounted on a ceramic substrate.of 4 cm

derating factor for Tamb > 50 °C

Mounted on PC board of 4 cm?

derating factor for Tamb > 50 ¢C -

Vp - VN
Vo - VN
VGND = VN
Vp - VGND
Vi = Vi-
Vigs Vi-

tsc

Tamb
Tstg

Peot
1/Rth
Prot
1/Rth

max. 36
max. 36
max. 25
max.’ 18
max.. *5
max. *15
max. 10
~25 to +85
-65 to +125
max. - 125
max. 500
= 6,7
max. 350
= 4,7

oC
oC
oC

mW
mW /0C
mW
mW /°C

1) For supply voltages less than +15 V, the absolute maximum input voltage is equal to

the supply voltage.
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TD AO 319D : . . ! ‘ Preliminary

TP

CHARACTERISTICS at Vp = 15 V; =Viy = 15 V; Tamb = 25 °C unless otherwise specified

Parameter : Conditions . Symbol [min. | typ. | max.|Unit
Input offset voltage Rg < 5k )2y Vio - 2,0 8,0 mv
Input offset current L2y Lio - 80 | 200| nA
Input bias current 1) Ii | - 250 | 1000 nA
Voltage gain v Gy 8 40 - |V/mV
Response time 3y - 80 .= | ns
Saturation voltage ~V;<10mV;1,=25mA | Vgat - 10,75 1,5|V
Output leakage current Vi>10mV; V=35V | I, - 0,2 10| pA
Positive supply current Ip - 8 (12,5 mA
Negative supply current IN - 3] 5| mA
Positive supply current VP =5V; -VN=0 Ip - 4,3 - mA

CHARACTERISTICS. at Vp = 15 V; =VN = 15 V; Tamb = 0 to +70 °C

Parameter ) : Conditions Symbol | min. | typ. max. |Unit
Input offset voltage Rg < 5 k@ '1)2’). Vio - C - 10|V
Loput offset current 1)2) Lio - | - | s00|na
Input bias current 1) Ij - - 1200 | nA
Offset voltage range Vp=-VN=15V |V, - | %13 - |V

Vp=5V; -VN =0 | Vi 1 - 31V .
Saturation voltage Vp>4,5V; -VN=0

Vi< -10mV; :

Isink < 3,2 mA Vsat - 103 0,4/ V.
Differential input voltage ) Vi - +5 - |V

1y The offset voltage, offset current and bias current specifications apply for any supply .
voltage from a single 5 V supply up to £15 V supplies.

2) The offset voltages and offset currents given are the maximum values required to
drive the output within 1 V of either supply with a 1 mA load. Thus these parameters
define an error band and take into account the worst case effects of voltage gain and
input impedance,

3) The response time specified is for a 100 mV input step with 5 mV overdrive.

'S
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Preliminary | TDAO723D

PRECISION VOLTAGE REGULATOR

The TDAO0723D is a monolithic precision voltage regulator. The circuit is equivalent to
the pA723C, however it is mounted in a miniature plastic package suitable for hybrid
circuits or other miniaturized applications.

The circuit contains a temperature compensated reference amplifier, an error ampli-
fier, a power series pass transistor and a current limiting circuit with access to remote
shut down.

The device can be used with positive or negative supply voltages as a series, shunt,
switching or floating regulator.

Features
® Positive and negative supply operation.

e Line and load regulation

e Temperature coefficient of the output voltage: typ. 0,003 % per °C

" e Input voltage range: 9,5 to 40 V

e Output voltage range: 2 to 37 V
e Operating ambient temperature: —25 to +85 °C

e Miniature plastic encapsulation.

CONNECTION DIAGRAM

CURRENT SENSE [ 1| [10] CURRENT LIMITER

—inPUT [ 2]
+InPUT [ 3]
Vref I_T_
[E

[ 9] compENsATION

7275105

PACKAGE OUTLINE (see general section)
S0-10; plastic 10-lead flat pack.
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TDA0723D R Preliminary

CIRCUIT DIAGRAM

O ™
O

R7 . R11

TR12
N
) _ V" Tr15
»—-[:Tme
TR10

0-—I TR9 TR13 5
—0 6
& TR11 ~ :

TR7

TR8 ,
$———009
TR14
R8 R9 R10 10
— 1
' o £ o)
3 5 2 7275090

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Input collector voltage (pin 7) Ve max. 40 VY
Supply voltage R Vp max. 40 Vv
Input-output voltage difference V7-6 max. 40 Vv
Output current ‘ . Ig max. 150 mA
Current from reference output ' ' Iy max. 15 mA
Temperatures

Operating ambientvtemperat_ufe Tamb —-25 to +85 °C
Storage temperature Tstg -65to +125 °C
Junction temperature ’ ) T . max. 125 ©C

August 1976
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Preliminary

TDAO723D

RATINGS (continued)

Power dissipation in free air; Tamp = 50 °C~

Mounted on a ceramic substrate of 4 cm

2

derating factor for T,y > 50 °C

Mounted on PC board of 4 cm?2

derating factor for Tamb > 50 ©C

P

~ Trot
1/R¢h

Prot
1/Rth

max.

485 mW
6,5 mW/°C

335 mW
4,5 mW/oC

CHARACTERISTICS atV; =Vp=Vc =12V; -VN=0V;IL =5 mA; Rge = 0;
C =100 pF; Cref = 0; Tamb = 25 OC unless otherwise specified

Parameter Conditions Symbol min. typ. |max. | Unit
Line regulation 1) Vi=12t0 15V - Jo,01|0,1 | %V,
: Vi=12to 40V - 10,1 }0,5 %Vo
Load regulation 1) I, = 1t0'50 mA - 10,03/0,2 | %V,
Ripple rejection f = 50 Hz to 10 kHgz :
Cref =0 - 74 - dB -
Cref =5 }.IF - 86 - dB
Short-circuit current limit Rgc =10Q; Vg, =0 - 65 - mA
Reference voltage Vref 6,80|7,15(7,50 | V
Output noise voltage B = 100Hz to 10 kHz
Cref =0 Va@rms)| = |20 - BV
Cref = 5 uF Vn(rms) - 2,5 | - pv-
Long term stability over 1000 hours - 0,1 | - %
Stand-by current drain IL=0;Vi=30V - 12,3 |4,0 mA
Input voltage range Vi 9,5 | = |40 AY
Output voltage range Vo 2 - |37 v
Input-output voltage difference Vi-Vo |3 - 38 v,
The following characteristics are at Tamph = 0 to +70 °C
Parameter Conditions Symbol {min.|typ. |max. | Unit
Line regulation Vi=12to 15V - - 0,3 | %Vo
Load regulation I, =1to 50 mA - - 10,6 | %V,
Average temperature
coefficient of output voltage - 10,003{0,015 | %/°C

1) The load and line regulation specifications are for a constant junction temperature.
Temperature drift effects must be taken into account separately when the unit is
operating under*high dissipation conditions.

N.B.: For Rse, C, Cref see circuits on page 4.
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TDAO723D . | . 1l ~ Preliminary

Low voltage regulator (Vo =2 to 7 V)

Vi
8] |7
4 6
10 Rse regulated
R1 > output -
TDAO0723D |1

Cref == R2 5

.[_— .

* ’ 7275092
7/ ~ . .

R2
Vo = Vref * RiiR2

R1-R2

R3 =312

for minimum temperature drift.

High voltage regulator (Vo = 7 to 37 V)

Vi
8| |7
4 6
Rsc
10 regulated
tput
R3 TDAO723D |1 oute
3 2 R1
—
5 I 9
C
R2

% ) 7275091

RI+R2
R2

Vo = Vyef X

_R1'R2

R3= R1+R2

) .
for minimum temperature drift -

R3 may .be eliminated for minimum component count.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available TD A 3 O 8]

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production TDA308 2

|  SEVEN-TRANSISTOR ARRAYS

“

\ The TDA3081 and TDA3082 are monolithic integrated circuits each consmtmg of seven

| separate 1-p-n transistors on a common substrate.

r The transistors are capable of driving loads up to 100 mA. At the same time the
transistor geometry used gives maximum current gain at quite low currents, making
the devices also suitable for small signal applications.

In the TDA3081 the transistors are connected in common emitter conflguratlon whilst in
the TDA 3082 the collectors are common.

The transistor arrays are particularly suitable for driving light-emitting diodes and
seven-segment displays as well as for general purpose applications.

QUICK REFERENCE DATA
* Collector -base voltage (open emitter) ' VCBO max. 50
Collector -emitter voltage (’o;ien base) - Vego max. 35 VvV
Collector current (d.c.) ‘ Ie max., 100 mA
Power dissipation: any one transistor P max. 500 mW
total package ’ ’ Py ot max. 750 mW

CONNECTION DIAGRAMS (see page 2)

PACKAGE OUTLINE plastic 16-lead dual in-line (seé general section). - -

August 1976 1




TDA308]

TDA3082
. ) ' ‘
CONNECTION DIAGRAMS
— — —
9 E] : o — Y
- s | £
10 7 10 l- 7
e —— —
— b —ﬂ ——
"l LEI 1} Z
] ] —
— — — . S
12 _l<_4 5 12 5
13 144 13 al|
_‘q M _j I;ﬁ ¢
14— 3 [ 3
L e : —
am—— ; F—
15— & K E—], 3 2
niadliy nimanl
' TDA3081 o TDA3082
7275103 . 7275102

Note : pins 5 are substrate.

'
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TDA3081
TDA3082

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Each transistor '

Voltages
Collector-emitter voltage (open base) Vecgpo max. 35 V
Collector-base voltage (open emitter) . VeBO ‘max. 50 V
Collector-substrate voltage (open base and emitter) Veso - max. 50 Vv
Emitter-base voltage (open collector) Vggo max. 6 V
Currents
Collector current (d.c.) . Ic max. 100 mA
Base current (d.c.) I3 max. 20 mA
Power dissipation
Power dissipation: any one transistor P max. 500 mw
total package (see derating curve) Peot max. 750 mW
Temperatures
Operating ambient temperature Tamb -40 to+125 ©°C
Storage temperature Tstg -50 to +125 OC
Junction temperature ' Tj‘. max. 125 oC
7272851

Ptot

(mW)

1000

N
500 - N
AN
0 AN
—50 0 50 100 150
Tamp (°C)

w
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TDA3081
TDA3082

-

CHARACTERISTICS at T, = 25 9C unless otherwise specified

- Collector-emitter breakdown voltage

Ic=1mA;Ig=0 V(BR)CEO
Collector-substrate breakdown volfage :

Ic =1 mA; Ig = 0;Ig=0 - : V(BR)CSO
Collector-base breakdown voltage :

Ic =10 pAsIg =0 : . V(BR)CBO
-Emitter -base breakdown voltage ,

Ig = 10.pA; I =0 V(BR)EBO
D.C. current gain ) ’

IE= lmA; Vecg =5V hpg

Ig =20mA; Vcg =5V hpg
Saturation voltage

Ie = S5mA;Ig=0,5mA VCEsat

IC=50mA;IB=5mA - VCEsat
OPERATING NOTE

> 35 VvV
> 50 V
> 50 V
typ. 7,0 V
6,5t0 7,5 V
50 to 300
50 to 300
30 to 200
typ. 0,2V
< 0,4 V
Ctyp. 0,4V
< 0,8 V

As each collector forms a parasitic diode with the substrate, the substrate has to be

.connected to a voltage which is lower than the lowest collector voltage.

To avoid parasitic coupling between the transistors, the substrate (pin 5) should be

connected to signal ground.

I
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INDEX

INDEX OF TYPE NUMBERS

The inclusion of a type number in this publication does not necessarily imply its avail-
ability. ) \

Type No. |Section | Type No. |[Section | Type No. Section | Type No. | Section

SAA1027 GI TCA410D A TDAO0723D SpC | TDA4250D} A
SAA1114 SpC | TCAS520B A TDA0741D
SAA1114Z[ SpC | TCA520D A TDA0748D
SAK140 Gl TCAS580 TC TDA1022
TAA960 TC TCA680B A TDA1024

TAA970 TC TCA680D A TDA1034
TBA221D | A TCA770 TC TDA1034B
TBA673 | TC TCA770A TC TDA1034D
TBA91S TC TCA770D TC TDA1034N
TCA210 TC | TCA980 TC TDA1034NB

TCA220 A TDAQO301D| A TDA1034ND
TCA240 TC TDAO0319D| SpC |TDA1458D
TCA280A | GI TDA0324D}| A TDA3081
TCA410A | A TDA0358D| A TDA3082
TCA410B | A TDAO0555D| GI TDA4250B

POLEE PEEE> QH> >
g% idddal T}

A = Amplifiers SpC = Special circuits
GI = General industrial TC = Telecommunications circuits

MAINTENANCE TYPE LIST

The type numbers listed below are not included in this handbook.
Detailed information will be supplied on request.

SAA1028
TCA490
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General

Amplifiers

Telecommunications:circuits

General industrial

Special circuits
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Index and maintenance type list







Argentina: FAPESA Ly.C., Av. Cravara 2550, Tablada, Prov. de BUENOS AIRES, Tel. 652-7438/7478.
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Eicoma Division, 67 Mars Road, LANE COVE, 2066, N.S.W., Tel. 42 1261.
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE Industrie G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 62 91 11.
Belgium: M.B.L.E., 80, rue des Deux Gares, B-1070 BRUXELLES, Tel 523 00 00.
Brazil: IBRAPE, Caixa Postal 7383, Av. Paulista 2073-S/Loja, SAO PAULO, SP, Tel. 287-7144.
Canada: PHILIPS ELECTRONICS LTD., Electron Devices Div., 601 Miiner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. ’
Colombia: SADAPE S.A., P.O. Box 9805 Calle 13, No. 51 + 39, BOGOTAD.E. 1., Tel. 600 600.
Denmark: MINIWATT A/S, Emdrupvej 115A, DK-2400 KOBENHAVN NV., Tel. (01) 69 16 22.
Finland: OY PHILIPS AB, Eilcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 172 71.
France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130.Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 355-44-99.
G VALVO, UB Bauel der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-1.
Greece: PHILIPS S.A. HELLENIQUE, Elcoma Division, 52, Av. Syngrou, ATHENS, Tel. 915311,
Hong Kong: PHILIPS HONG KONG LTD., Comp. Dept., Philips Ind. Bldg., Kung Yip St., K.C.T.L. 289, KWA! SHUNG, N.T. Tel. 12-24 51
india: PHILIPS INDIA LTD., Elcoma Div., Band Box House, 254-D, Dr. Annie Besant Rd., Prabhadevi, BOMBAY-25-DD, Tel. 457 311-5.
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Division, ‘Timah’ Building, JI. Jen. Gatot Subroto, JAKARTA, Tel. 44 163.
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tei. 69 33 55.
Italy: PHILIPS S.P.A., Sezione Elcoma, Piazza IV Novembre 3, 1-20124 MILANO, Tel. 2-6994.
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.
(IC Products) SIGNETICS JAPAN, LTD., TOKYO, Tel. (03) 230-1521.
Korea: PHILIPS ELECTRONICS (KOREA) LTD., Philips House, 260-199 itaewon-dong, Yongsan-ku, C.P.O. Box 3680, SEOUL, Tel. 44-4202.
Mexico: ELECTRONICA S.A. de C.V., Varsovia No. 36, MEXICO 6, D.F., Tel. 5-33-11-80.
Netherlands: PHILIPS NEDERLAND B.V., Atd. Elonco, Boschdijk 525, NL-4510 EINDHOVEN, Tel. (040) 79 33 33.
New Zealand: Philips Electrical Ind. Ltd., Elcoma Division, 70-72 Kingsford Smith Street, WELLINGTON, Tel. 873 156.
Norway: ELECTRONICA A/S., Vitaminveien 11, P.O. Box 29, Grefsen, OSLO 4, Tei. (02) 15 05 90.
Peru: CADESA, Jr. llo, No. 216, Apartado 10132, LIMA, Tel. 27 73 17.
Philippines: ELDAC, Philips Industrial Dev. Inc., 2246 Pasong Tamo, MAKATI-RIZAL, Tel. 86-89-51 t0'59.
Portugal: PHILIPS PORTUGESA S.A.R.L., Av. Eng. Duharte Pacheco 6, LISBOA 1, Tel. 68 31 21.
Singapore: PHILIPS SINGAPORE PTE LTD., Eicoma Div., POB 340, Toa Payoh CPO, Lorong 1, Toa Payoh, SINGAPORE 12, Tel. 53 88 11.
South Africa: EDAC (Pty.) Ltd., South Park Lane, New Doornfontein, JOHANNESBURG 2001, Tel. 24/6701.
Spain: COPRESA S.A., Balmes 22, BARCELONA 7, Tel. 301 63 12.
Sweden: A.B. ELCOMA, Lidingovigen 50, S-10.250 STOS.)KHOLM 27,Tel, 08/67 97 80.
Switzerland: PHILIPS A.G., Elcoma Dept., Edenstrasse 20, CH-8027 ZURICH, Tel. 01/44 22 11.
Talwan: PHILIPS TAIWAN LTD., 3rd Fl., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. 5513101-5.
Turkey: TURK PHILIPS TICARET A.S., EMET Department, Giimiissuyu Cad. 78-80, Beyoglii, ISTANBUL, Tel. 45 32 50,
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-580 6633.
United States: (Active devices & Materials) AMPEREX SALES CORP:, 230, Duffy Avenue, HICKSVILLE, N.Y. 11802, Tel. (5616) 931-6200.
(Passive devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000.
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700.
Uruguay: LUZILECTRON S.A., Rondeau 1567, piso 5, MONTEVIDEO, Tel. 943 21.
Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept., A. Ppal de los Ruices, Edif. Centro Colgate, Apdoi1167, CARACAS, Tel. 36 05 11
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